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Side Elevation of Bridge, Showing, in Black, the Steel Re-enforcement. This Steelwork Constitutes a Complete Trussed Arch in Itself. 

T 




Sectional view at junction ol column and rib, showing the Span, 703 feet. Width, 70 feet. Rise of Arch, 177 feet. Total iength,'!i,840 feet. Materials of constr action : Steel and concrete, 

thorough character of the steel re-enforcement: This arch will be over two and a quarter times as long as the next longest concrete or masonry arch in existence. 

THE GBEAT AECH OF THE HEHBY HUDSON KEK0BIAL BBIDGE. NEW Y0BK.— fSee page 858.] 
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BRITISH AND AMERICAN RAILWAY ACCIDENTS. 

It is not generally known that the British railroads 
carry a far larger number of passengers in a single 
year than do those of the United States; and this in 
spite of the fact that the aggregate mileage in Great 
Britain is about 27,000 as against over 200,000 miles 
in the United States. A comparison of the statistics 
for the year 1906, as published in the reports of our 
Interstate Commerce Commission and of the British 
Board of Trade, show that during the year 1906, 799,- 
000,000 passengers were carried on all the railroads of 
the United States and 1,240,000,000 passengers on the 
railroads of Great Britain. Now, the carrying of a billion 
and a quarter passengers on 27,000 miles of road means a 
very much denser traffic than the carrying of 800,000,000 
passengers on over 200,000 miles of railroad. Further- 
more, it will be admitted that the risks of accident are 
proportional to the density of the traffic, and that, on 
two equally well-managed railroad systems, we nat- 
urally expect to find that the greater number of acci- 
dents happen on the road with the denser traffic, or 
the one carrying the larger number of passengers per 
mile of track. 

A comparison of the statistics for 1906, however, 
shows that as far as the United States and Great 
Britain are concerned, the system with the denser 
traffic shows by far the smaller number of casualties. 
It is probably safe to say that the surest test of safe 
railway operation is the number of collisions and de- 
railments; and we find that during the year named 
there were 239 such accidents in Great Britain as 
against 13,455 in the United States. In these acci- 
dents 58 passengers were killed and 631 injured in 
Great Britain, as against 146 killed and 6,053 injured 
in the United States. The number of employees killed 
and injured in Great Britain in train accidents was 
respectively 13 and 140, as against 879 killed and 
7,483 injured in the United States. The number of em- 
ployees killed by coupling accidents, falling from cars, 
etc., in Great Britain was 425, and in the United States 
2,338, and the number of employees injured in the year 
was 4,225 in Great Britain as against 32,564 in the 
United States. The astonishing disparity between the 
records of the two countries is further established by 
the records for the year 1904, when only six passen- 
gers were killed and 534 injured in Great Britain as 
against 262 killed and 8,231 injured in this country. 

Although the superior safety of British railroad op- 
eration is due in large measure, no doubt, to the 
higher average of excellence of the roadbed and roll- 
ing stock — a considerable portion of our railroad sys- 
tem being even yet of the pioneer type — the true se- 
cret of the difference is to be found in certain funda- 
mental traits of national character. The smooth and 
safe working of the British railroad is chiefly due to 
the inbred cautiousness of the employees; to their 
natural inclination to remain for many years in the 
same position, thereby acquiring thorough familiarity 
with the conditions; and, lastly, and chiefly, to the 
excellence of the railroad discipline. There can be 
no doubt that the prevalence of railway accidents in 
America is due in large measure to the fluctuating, 
migratory character of the labor. A census of rail- 
way employees at any given time would show that 
a considerable percentage of them are either new to 
their positions, or are contemplating a change in the 
near future. No amount of natural intelligence and 
alertness can give the American railroad man that fa- 
miliarity with the duties of his position which marks 
the British employee, who has probably held his job 
for a dozen or fifteen years past. 



Even more serious, as a predisposing cause of rail- 
way accidents, is the lamentable lack of discipline 
which is becoming increasingly manifest in these 
days of labor union interference. This has been car- 
ried to such a point, that the officials of our rail- 
roads have no longer that direct control of the em- 
ployees which is absolutely essential to the mainten- 
ance of discipline. Until this condition of things has 
been changed, it is hopeless to look for any material 
reduction in the annual number of killed and wounded 
on our railroads. 



EAST RIVER BRIDGE NUMBER FIVE. 

With two East River bridges in service, and two 
others under construction, the announcement is made 
that yet another of these huge structures, larger and 
more important than its predecessors, to be known as 
East River Bridge Number Five, is to be commenced 
as soon as the preliminary borings for the site are 
completed. The new bridge, which will be of the sus- 
pension type, will have a main span longer than that 
of any bridge in existence, and its floor system will 
have a greater capacity. It will be erected to the 
cast of the old Brooklyn Bridge and closely adjacent 
thereto. 

The determination to proceed at once with the pre- 
liminary work for this bridge was due somewhat to 
the fact that the opening of the East River tunnel 
between Brooklyn and Manhattan had diverted so little 
traffic from the old Brooklyn Bridge, as to make it evi- 
dejf that the opening of the Manhattan Bridge in 
two or three years' time will not afford the desired 
relief — so rapidly does traffic increase between the 
lower part of Manhattan Island and the outlying resi- 
dential districts. It is true that a certain measure 
of relief will be afforded by the reconstruction of the 
floor system of the old Brooklyn Bridge, which will 
be undertaken as soon as the Manhattan Bridge is 
open, and probably earlier than that. It will include 
the entire rebuilding of the floor, during which the 
latter will be widened, and deeper and stiffer trusses 
provided. Auxiliary cables will also be strung, upon 
which will devolve the duty of carrying the added 
load. The contracts for making borings to deter- 
mine the character of the foundations for the piers 
of the new bridge have been let, and the work thus 
far done indicates that a satisfactory material ex- 
ists at the desired site. 



GREAT ECONOMY OF ELECTRIC TRACTION ON STEAM 
RAILROADS. 

When the New Haven Company decided to electrify 
the New York division of its system from New Haven 
to Woodlawn, it became necessary to determine with 
considerable accuracy what capacity of boilers and 
generators would be necessary at the power house to 
maintain electrically the service which is now run by 
steam. To this end, ten steam locomotives were se- 
lected that were engaged in hauling express and local 
trains, and for a period of eighteen consecutive days 
the power developed was determined by carefully-taken 
indicator cards. From the data thus secured, it was 
possible to ascertain the pounds of coal consumed per 
ton-mile, and the horse-power-hours per ton-mile. Also, 
the total work to be done in hauling all the passenger 
trains on this division was ascertained with great ac- 
curacy; and since the losses in the motors, the trans- 
mission line, and the generating plant were well 
known, it was a simple matter to figure back to the 
power house and determine the amount of kilowatt 
capacity that would be required to operate a prede- 
termined schedule of trains. It was assumed that the 
machine efficiency of the steam locomotive was about 
equal to the machine efficiency of the electric motor. 
The broad difference in economy between the two 
systems, steam and electric, lies, of course, in the 
superior efficiency of the water-tube boilers of the 
power house over the fire-tube boilers of the locomotive. 

The estimated saving in fuel, due to power house 
boiler efficiency, when the whole of the New York di- 
vision is in operation, was given by Mr. W. S. Murray 
at a recent meeting of the American Institute of 
Electrical Engineers. The figures represent the sav- 
ing of fuel on the New York division when all freight 
and passenger trains, now operated by steam, are 
drawn by electric motors. To haul the express, local, 
and freight trains of this division by steam locomo- 
tives., involves the consumption respectively of 57,000, 
58,000, and 188,000 tons of coal. When the whole di- 
vision is operated electrically, the amount of coal 
burned at the power station for the respective classes 
of service will be 30,000, 28,000, and 139,000 tons of 
coal? and the saving in cost of fuel consumed by the 
electric over the steam traction will amount in one 
year to $341,470. In express service by steam loco- 
motives, 2,055 indicated horse-power-hours are devel- 
oped in the evaporation of 57,594 pounds of water, 
which gives an average of 28 pounds of water per in- 
dicated horse-power-hour. On local trains the evap- 
oration works out at 30 pounds of water per indicated 
horse-power-hour. The builders of turbine generators 
are always ready to guarantee the evaporation of 20 



pounds of water per kilowatt hour, which is the equi- 
valent of 15 pounds of water per indicated horse-power- 
hour. From these figures Mr. Murray deduces that 
by the electric method of traction twice the draw-bar 
pull can be developed for coal burned under the boilers 
of stationary plants, as compared with coal burned in 
the fireboxes of locomotives. 

In the same discussion the figures of cost and re- 
pairs of twenty steam freight and passenger locomo- 
tives on the New Haven road were given, which show 
an expense of 8.1 cents per locomotive mile for freight 
engines, and 5.6 cents for passenger engines. The en- 
gine mileage of the New York division of the New 
Haven road amounts, per year, to 4,836,992 miles; 
and on these figures the operating cost of the locomo- 
tive service is established at $316,962 per annum for 
the maintenance and repairs. Compared with this, 
the available figures on the cost of electric locomo- 
tive repairs show it to be about 2 cents per locomo- 
tive-mile. Increasing this by 25 per cent, and assum- 
ing that an equal number of electric locomotives will 
do the same work as the present steam locomotives, 
it is found that on the item of maintenance and re- 
pairs there would be a saving, due to the adoption of 
electric traction, of $196,038 per annum. Hence the 
combined net saving on coal and on locomotive re- 
pairs, by the adoption of ■ electric traction on this 
division of the road, would amount annually to a sum 
of $562,470, which at 5 per cent represents a capitali- 
zation of $11,249,000. 



OIL FUEL IN THE BRITISH NAVY. 
As a result of their experiments, which have been 
attended with complete success, the British Admiralty 
have decided to utilize liquid fuel upon an extensive 
scale in the future. All the new ocean type of torpedo- 
boat destroyers are designed to burn liquid fuel ex- 
clusively, while similarly all the larger warships are 
to use oil for supplementary purposes more exten- 
sively than they have hitherto done. In order to 
insure an adequate supply of oil independently of the 
ordinary sources and the fluctuations in the market 
price of the commodity, the government has secured 
the extensive oil fields of Nigeria, so that ample sup- 
plies of oil will be available in times of peace and 
war. For the storage of the liquid at the dockyard at 
Portsmouth huge tanks are to be erected, capable of 
storing 20,000 tons. The tanks will be surrounded on 
all sides by earthworks for protective purposes, and 
will moreover be built in independent sections. From 
these tanks supply pipes are to be laid down to the 
jetties alongside which the warships lie during refit- 
ting, and thus the fuel will be pumped direct from 
the tanks into the vessels' double bottoms and bunk- 
ers. The naval authorities as a result of their investi- 
gations have evolved a special type of apparatus for 
spraying and atomizing the fuel, and have overcome 
the difficulties of imperfect combustion and smoke, 
which at first attended the experiments. The ad- 
vantages resulting from the use of liquid fuel are re- 
duced personnel in the stokehold, the improved facili- 
ties available for carrying the fuel in bulk as ballast 
in the double bottom, where as it is consumed it can be 
replaced by water, the solution of the difficulty of coal- 
ing at sea, the lesser space required for carrying fuel, 
and the facility with which it can be handled, com- 
bined with the ease with which stoking can be carried 
out, even when traveling at full speed, without expos- 
ing the men to fatigue under the most arduous condi- 
tions; and lastly the great heat that can be obtained. 
Some idea of the developments that are in progress in 
this direction may be gathered from the fact that the 
"Dreadnought" has accommodation for carrying 500 
tons, of oil, while the vessels of the "King Edward" 
class have their furnaces adapted throughout for burn- 
ing liquid fuel, and all the largest battleships and 
cruisers are provided with facilities for carrying it for 
supplementary purposes. Their oil fuel capacity is to 
be enlarged as they are successively returned to the 
dockyard for overhauling. 



In order to determine the effect of diet in tubercu- 
losis, Lannelongue and Achard commenced by submit- 
ting sixty male guinea pigs of approximately equal 
weights to the same regimen. Then all the animals 
were inoculated, in the pleura, with equal doses of the 
same culture of the bacilli of tuberculosis. The guinea 
pigs were then divided into three groups, of twenty 
each, and to each group was given a special food in 
addition to the common diet. Each animal of the first 
group received daily 9 grammes of butter, each of the 
second group 20 grammes of sugar, and each of the 
third group 20 grammes of gluten. Each of these 
increments had a food value of about 145 calories. The 
last survivor of the butter group lived 40 days, the 
last of the sugar group 87 days, and the last of the 
gluten group 371 days, or more than a year. These 
results of experiment corroborate the earlier researches 
of Lannelongue and Achard, and prove that nitrogen- 
ous substances should enter largely into the diet cf 
consumptives. 
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A PRODUCER-GAS-DRIVEN AUTOMOBILE. 

Various efforts have been made with a view to 
adapting producer gas to the internal-combustion gas 
engine as represented by the ordinary gasoline motor, 
but the inherent difficulties have been of such a char- 
acter as to render the mechanisms evolved for this 
purpose commercially impracticable. The late Herr 
Capitaine evolved a special type of suction gas engine, 
but its utilization has been confined to boats, no 
attempt having been made to apply it to road vehicles. 
Recently, however, an interesting vehicle, in which 
the motor of the ordinary four-cylinder gasoline type 
derives its fuel from a small producer, has been in- 
vented by the Automobile Gas Producer Syndicate of 
Glasgow, and has been subjected to a series of 
trials in Scotland, the results of which have been 
highly gratifying. The vehicle in general appearance 
resembles the motor char-a-banc, which is so popular 
a public service vehicle in Great Britain, especially 
in the seacoast towns. 

The engine develops 40 brake horse-power when run- 
ning on gasoline, and but 30 brake horse-power when 
using producer gas. It is placed in the usual front 
position beneath the bonnet. The compression is ap- 
proximately 115 pounds per square inch, which experi- 
ment has proved to be the most suitable with this 
new type of fuel. Both low-tension magneto and high- 
tension ignition with accumulators and coil are fitted, 
since both are found to answer equally well in firing 
the charges, the latter being used for starting and 
as a reserve. The normal speed is 900 revolutions per 
minute, the power being transmitted through the 
usual three-speed change gear and side chains. 

The gas producer is placed immediately behind the 
engine, between the latter and the dashboard. It has 
been found possible to reduce its dimensions to a 
small compass. It extends the full width of the chas- 
sis, and is about 18 inches deep, while it extends from 
just below the top level of the dashboard to within 
about 12 inches of the ground. The grate area is 
about 12 square inches, and the fuel rests on a spe- 
cially designed grid, upon which the water is sprayed 
in the center through a four-spray nozzle. 

On a level with the fuel grid is a small airtight door 
secured in position by means of a crossbar and clamp- 
ing screw, by means of which the fire is lighted and 
the clinker and ash removed. The upper part of the 
producer, which forms practically an integral part 
thereof, is occupied by the fuel hopper. This is 
charged through small openings in the top rendered 
airtight by means of special cone joints, it only 
being necessary to open these once a day — in the 
morning before starting out — since a single charge is 
sufficient for a full day's work. The air blast is forced 
into the bottom of the producer by means of a power- 
ful rotary blower driven by chain from the engine 
shaft, while it is also fitted with a hand-operating de- 
vice for the purpose of setting the fire going after 
lighting. In order to control the generation of the 
gas, as well as to reduce the temperature and dis- 
pense with the steam jet that is generally utilized 
in such plants for this purpose, variation in the quan- 
tity of fine pulverized water fed through the nozzle men- 
tioned above is effected by a special pump. This is 
accomplished by an ingenious arrangement. There is 
a novel rotary plunger pump fitted and driven from 
the engine by a lay shaft, by which the water is 
forced from the tank into the center of the fire. This 
pump works automatically and has the most delicate 
adjustment, so that the temperature of the fire and 
the extent of the gasification is carried out accord- 
ing to the requirements of the engine independently 
of the driver, the pump practically fulfilling the func- 
tion of a governor. It has been in the regulation of 
the air and water supplies that the greatest difficulties 
have been encountered, since in some of the early ex- 
periments, it was found that the speed of the water 
pump and air blast were too high, and that gas ade- 
quate for a 50-horse-power engine was being produced, 
whereas the engine only developed 25 horse-power. 
Consequently, about half the gas that was produced 
was unused and escaped as waste into the atmo- 
sphere. 

From the producer bottom the gas escapes into a 
pipe conveying it downward through the hopper to a 
coke scrubber suspended beneath the frame of the ve- 
hicle; thence it passes through a second pipe into the 
mixing chamber, where it is mixed with the right pro- 
portion of air for combustion, the entry of the air 
being controlled through adjustable cocks, one of 
which is carried to , the dashboard, so that the driver 
can supplement or decrease the air supply for this 
purpose. Thence the mixture passes to the throttle 
valve, controlled from the steering column, from which 
it is induced into the combustion heads of the engine 
cylinders through the inlet valves. 

The engine control is very simple. On the steering col- 
umn are three levers, the first operating the ignition, 
the second the injection of water into the producer, 
and -the third the throttle valve; while the production 
of the gas, as already explained, is controlled auto- 
matically, so that the same degree of richness of the 



gas is secured at all speeds and under all and varying 
conditions. 

During the past year the system has been subjected 
to several severe and exacting tests to determine its 
suitability to heavy traction duties, and for the pur- 
pose of improving and removing various defects as 
they developed, which have been duly accomplished, 
so that now its commercial practicabilities are estab- 
lished. Recently a series of further experiments were 
carried out to ascertain the running costs and the 
economies possible to producer gas operation as corn- 
tared with gasoline. In these latter experiments, al- 
though coke was originally selected as the fuel to be 
employed, anthracite pearls were subsequently pre- 
ferred. The hopper has a capacity for some 640 
pounds of fuel, while the fife is started with three 
pounds of charcoal. Within five minutes of lighting 
the fire, the car can be set in motion, and from that 
time no further attention to the producer is necessary. 
The distance covered upon the latest of these tests was 
40 miles, at an average speed of from 10 to 11 miles 
per hour. For the run 145 pounds of fuel were used, 
the vehicle weighing with its passengers 4.9 tons. 
This represents a fuel consumption of approximately 
0.74 pound of anthracite per ton mile. The coal cost 
$3.54 per ton, so that the fuel running costs represented 
about 0.12 cent per ton mile, or about 24 cents for the 
40-mile journey. The same vehicle working under 
precisely similar conditions with gasoline fuel cost 
about 1.34 cents per ton mile, the spirit at the time 
costing 28 cents per gallon. Under these circum- 
stances it will be realized that running expenses with 
producer gas are considerably lower than with gaso- 
line, in this instance a saving of 1.22 cents per ton- 
mile being effected. It must be pointed out, more- 
over, that the working conditions were not the most 
favorable to economical efficiency, since no modifica- 
tion was made in the movement or diameter of the 
inlet valves, which were of the type usually adopted 
in general motor practice. More satisfactory and 
economical consumption results would be available 
were the valves mechanically operated, and with about 
twice the inlet area to the explosion chamber. At 
the same time the results have been sufficiently con- 
clusive to prove the suitability of the system to all- 
round automobile work, and various vehicles of this 
type are now in course of construction. 



LIME BE TON 

BT J. W. MOULTRIE. 

Someone has said that the average American is a 
slave to fashion. While this, of course, is not true, 
there is a tendency in some quarters to overlook some 
mighty good things that other countries use with great 
success. A case in point is concrete. One hardly 
ever, nowadays, sees anything going into a batch of 
concrete, no matter for what use it is to be put, but 
Portland cement, broken stone or gravel, or both, and 
sand. We seem to have overlooked entirely the fact 
that, for some purposes, broken brick is an excellent 
substitute for broken stone or gravel, and good, well- 
burned lime for cement. 

The writer was recently connected with the con- 
struction of foundations for a large monumental build- 
ing, which was erected on a site previously occupied 
by a large power house. In taking out the old foun- 
dations, the drawings and specifications for which 
had been destroyed by the fire that burned the 
power station, it was found that most of the footings 
and bearing walls up to the superstructure, were of 
brick concrete. It proved to be a beautiful piece of 
work, and it seemed a pity to destroy it. This had 
to be done, however, but the task was by no means an 
easy one, the mass having become almost as hard as 
granite. 

Lime concrete, or lime beton as the French call it, 
has been in longer and rnore general use than cement 
concretes. It was a first-class material when made 
with ordinary quicklime, and since hydraulic lime has 
been used it is better. It is a much cheaper composi- 
tion than cement concrete, easier to work, and if the 
initial load be not too great, it is for many uses just 
as good. A good dime bfiton can be obtained by mix- 
ing mortar, stones, and gravel, or cinders, mortar, and 
good-sized stones, •Which makes the best composition. 
Such a composition is very popular In France. Proba- 
bly one-half of the houses in Marseilles have been built 
of this material, and thousands of the older buildings, 
many hundreds of years old, are held together with 
ordinary lime. Walls built of quicklime beton must 
be laid up very slowly, but with hydraulic lime beton 
they can be erected as fast as the masons can work. 
The solidity of lime beton construction is shown by 
the sea walls and docks in Marseilles, where masonry 
of this kind can be seen both below and above sea 
water, the most difficult test to which a building ma- 
terial can be subjected. 

The lime is weighed out to the cubic unit of sand, 
and the two dry-mixed until thoroughly incorpor- 
ated. Water is added slowly with a sprinkler, and the 
plastic consistency tested by forming a ball with the 
hands, which should exude a slight moisture, and be- 



ing laid aside should neither flatten nor crack open. 
Stones or other cheap material are mixed with the 
mortar, thus constituting the' beton. Cinders, coke, 
and furnace slag are often substituted for stones in 
ordinary house and wall work. ' If broken stone is 
used, it is broken to from % inch to 2% inches across. 
The proportions are usually two parts of stone to one 
part mortar for work under water; in air and above 
ground the proportion of stone may be increased. 

The form, of course, is the same as for cement con- 
crete, and the beton is usually placed in eight to 
twelve-inch layers and rammed. The surface is 
scratched and treated with a wash of thin mortar or 
grout before putting on the next layer. . 

In both France and Germany a light-weight beton 
is made of cinders. Buildings several stories high of 
this material are common, but when they exceed one 
story in height, they are reinforced with the usual 
steel rods. Several very large factory buildings have 
been built at Lyons of this beton. 

Striking economies are effected in France by the 
free use of cheap local material, whatever it might be, 
and by the equally free use of lime where cement 
would probably be used in the United States. 



THE LATEST INTERNATIONAL AERONAUTIC PRIZE. 

On another page will be found a list of aeronautical 
prizes offered abroad for flights by aeroplanes or other 
heavier-than-air flying machines. Included in this list 
is the $2,000 trophy and $50,000 in cash prizes offered 
recently by M. Michelin. Of the latter sum, $30,000 
is to be given annually in ten $3,000 installments to 
the winner of the trophy each year, while the remain- 
ing $20,000 will go to the aviator who, within the next 
decade, makes a flight and carries one passenger from 
Paris, France, to the top of the Fuy de Dome — a moun- 
tain 4,775 feet high, some 220 miles distant. In the 
course of its flight, the machine must circle around 
the Arc de Triomphe in Paris, and also around the 
cathedral at Clermont-Ferrand. The flight must be 
accomplished within six hours, which means that the 
aeroplane must have a speed capacity of nearly 40 
miles an hour. 

In donating the trophy and series of cash prizes, 
M. Michelin has provided for an annual international 
competition for these in any countries where there is 
an aero club belonging to the international federa- 
tion. The rules governing the flight for this year will 
soon be issued by the Aero Club of France. They 
will provide for a flight of at least 2 kilometers (1*4 
miles) in a closed circuit having several turns. If a 
flight of the distance set is accomplished, the aviator 
who makes such flight will be declared the winner, 
unless some other aviator makes a longer flight under 
the same conditions before the end of the year. In 
this event, the cup and cash go to the aviator who 
covers the longest distance. The flight required in 
any one year is to be twice as long as that accom- 
plished in the preceding year. Should the cash prize 
not be won during any year, it will be added to that 
given the following year. The winner of the trophy 
the tenth year will be declared the owner of the same, 
and a duplicate trophy will be given to the aero club 
which he represents. ~ 

The provisions in the deed of gift of this new aero- 
nautic trophy, and its accompanying cash prizes, make 
both immediately available to be competed for in this 
country under the supervision of the Aero Club of 
America; and the officers of the club have already 
taken steps to secure a suitable course over which to 
hold this contest, as well as that for the Scientific 
American trophy, which, although offered over a year 
ago for a simple straight-line flight of one kilometer 
(3,280 feet), has not as yet been seriously competed 
for. Should no one lift this cup at the coming contest, 
the conditions will then be changed and made more 
difficult, so as to keep them somewhat in advance of 
the demonstrated state of the art, as was originally 
intended. 



EXTERMINATION OF MOSQUITOES BY CACTUS PASTE. 

Consul William Henry Bishop, of Palermo, Italy, 
transmits the following information relative to experi- 
ments made by the chief of the sanitary service at 
Gaboon, French Africa, with the cactus as a substitute 
for petroleum for the extermination of mosquitoes in 
warm 'climates : 

The thick, pulpy leaves of t.he cactus, cut up in 
pieces, are thrown into water and macerated until a 
sticky paste is formed. This paste is spread upon 
the surface of stagnant water, and forms an isolating 
layer which prevents the larvas of the mosquitoes from 
coming to the top to breathe and destroys them 
through asphyxiation. It. is true that petroleum can 
do the same service, but in warm climates petroleum 
evaporates too quickly and is thus of little avail. The 
mucilaginous cactus paste, on the contrary, can hold its 
place indefinitely, lasting weeks, months, or even an 
entire year; and the. period of development of the 
larva? being but about a fortnight, it has the most 
thorough effect. 
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THE FIRST TWO-PASSENGER AEROPLANE. 
In view of the requirements of our War Depart- 
ment, whereby it is stipulated that the new aeroplanes 
which have been contracted for must carry two men, 
and also of the same requirement in the conditions 
governing the 220-mile, $20,000 prize flight to be mad- 
within the next decade in France, the photograph 
which we reproduce herewith will be found interesting, 
since it shows the manner in which those two noted 
aeronauts, MM. Farman and Delagrange, were mounted 
in the latter's aeroplane when, on March 21, they suc- 
ceeded in making a short flight of 75 or 80 feet. This 
is the first time, so far as we know, that an aeroplane 
has flown and carried two 
people. The flight was 
made after both the aero- 
nauts had spent the entire 
morning in making flights 
with their two quite sim- 
ilar machines. Shortly 
after 10 A. M., M. Farman 
made a successful attempt 
at breaking his best pre- 
vious record. His flight 
upon this occasion was 
conducted similarly to the 
one he made when he cap- 
tured the Deutsch-Arch- 
deacon prize on January 
13 last, there being two 
posts located at a distance 
apart of 500 meters, around 
which it was necessary to 
travel. In making the test, 
the aeroplane left the 
ground readily after a 
short run, and flew at an 
elevation of about 20 feet, 
making two complete cir- 
cles and a half circle, and 

remaining in the air 3 minutes and 29 seconds. Of- 
ficially, Farman covered 2% kilometers in this time; 
but if the speed of his machine is used as a basis for 
calculating the distance actually traversed, this will 
be found to be more than 3 kilometers (1.86 miles) or 
three times the distance covered by him when he won 
the prize about two months before. Had the water- 
cooled motor not become overheated, it is probable 
that Farman could have flown much farther. The 
machine showed better stability than ever before, and 
even in making the turns it tipped but little. Late in 
the afternoon, Farman again took out his aeroplane 
and described two circles, each about a kilometer in 
length, in a continuous flight lasting 2 minutes and 
45 seconds. He was again, obliged to descend on account 
of the motor overheating. The day before, after re- 
fitting his aeroplane with the 8-cylinder, water-cooled, 
Antoinette motor in place of the similar-type, air-cooled, 
Renault motor with which he experimented with 
slight success a week previously, Farman made two 
flights estimated at 2.3 and 3 kilometers in 2 minutes 
50 seconds and 2 minutes and 55 seconds respectively. 
With the air-cooled motor, Farman only succeeded in 
flying about 900 feet, though he expects' that after 
his engine has been thoroughly overhauled and tested, 
he will be 'able to do even better with it than with 
the water-cooled engine. On March 27 Farman met 
with an accident while making a sharp turn. One end 
of the aeroplane struck the ground, and the aviator 
was thrown 35 feet. He was badly cut about his face, 
but not seriously injured. 

M. Delagrange's No. 2 aeroplane is practically a du- 
plicate of Farman's machine. On March 21 M. Dela- 



grange succeeded in making several extended flights 
around the borders of the parade ground. In the long- 
est of these he remained in the air 2 minutes and 5 
seconds, and made a complete circle for the first time. 
On March 17 Delagrange competed for the 200 francs 
prize for a flight of 200 meters in a straight line. He 
covered a distance of 269%, meters (884.18 feet) in 
21 1-5 seconds, which corresponds to a speed of 28.44 
miles an hour. These performances of the sculptor 
show that the type of machine which he originated, 
and which was copied and modified by Farman, is 
capable of being flown by anyone of ordinary intelli- 
gence who will sufficiently • practise the art. A dupli- 




$12,500 offered by the Brooklands Automobile Rac- 
ing Association for a 3-mile flight above the Brooklands 
Race Track. 

$14,000 in cash prizes for aeroplane races held July 
29 and August 2 and 9 at Spa, Belgium. 1st prize, $10,- 
000; 2d, $2,000; 3d, $100. 

$20,000 offered by MM. Michelin for a 220-mile flight 
from Paris to Puy-de-Dome, France, to be made in six 
hours (about 36 miles an hour) before January 1, 1919, 
by an aeroplane carrying two people. 

$50,000 prize offered by the London Daily Mail for 
a flight of 160 miles from London to Manchester. Also 
$10,000 offered by the Adams Manufacturing Com- 
pany if the entire machine 
is constructed in Great 
Britain, and $2,500 by the 
Autocar if the motor is of 
English fabrication. 

Exclusive of the last- 
mentioned special prizes, 
the cash prizes available 
for flights are $119,925, 
while including them the 
figure reached is $132,425. 



MM. DELAGRANGE AND FARMAN ON THE FORMER'S No. 2 AEROPLANE, WHICH IS THE FIRST MACHINE 
TO RISE IN THE AIR WHEN CARRYING TWO AVIATORS. 

cate of this machine can be had in America for $9,000. 
A Russian general has ordered one for his government. 



Iilst of Aviation Prizes Offered Abroad. 

$100 given by A. C. Triaca, of the Correspondence 
School of Aeronautics, for the longest flight in 1908. 

$100 prize of Aero Club of France for the best indi- 
cating level. 

$200 offered by M. Pepin for the first machine that 
flies across the Garonne River in France. 

$1,000 offered by the Aero Club of France for a 
flight of 5,000 meters (3 miles). 

$2,000 offered by M. Armengaud, Jr., for the first 
machine that remains in the air 15 minutes. 

$2,500 offered by Dr. Gans for a competition at the 
Munich Exposition this summer for the first machine 
which remains in the air 10 minutes. 

$2,500 offered by Ruinart Fils for the first 18-mile 
flight across the English Channel. 

$2,500 offered by Lord Montague, editor and pro- 
prietor of "The Car," to the aeroplane making the 
longest flight in England in any year. (Also $25 a 
mile up to 25 miles for said flight.) 

$3,000 offered annually for ten years by MM. Miche- 
lin for the longest flight in a closed circuit in any 
country having an aero club in the International Feder- 
ation. A $2,000 trophy goes with this. 

$4,000 in cash prizes for aeroplane races at Vichy, 
France, next September. Conditions to be announced 
later. 

$5,000 offered by the Daily Graphic for a flight of 1 
mile at the Brooklands Automobile Race Track in 
England. 



A PHYSICIAN'S NOVEL USE 

OF AN AUTOMOBILE 

ACETYLENE LIGHT. 

It has always been recog- 
nized that the automobile 
was invaluable to the phy- 
sician as offering a means 
of covering more ground in 
less time, but it remained 
for a doctor in Rome, N. 
Y., to discover a new use 
for his little Ford Tun- 
about. The doctor in ques- 
tion received a hurry call 
from fifteen miles out in 
the country to come prepared to operate for appendi- 
citis. Arriving at 6 P. M., after a half-hour ride, it 
was found that the condition of the patient was very 
serious and an operation urgent. In the farm house, 
as is usual, kerosene oil lamps were the sole source of 
illumination, the light furnished being quite insufficient 
for the conducting of a delicate surgical operation. 
More light was essential, and the manner in which it 
was obtained is shown in the photograph. 

A piece of rubber tubing used for drainage was 
run from the automobile through the window into the 
room in which the patient lay. One of the gas lamps 
was taken off the auto and was pressed into service in 
the improvised operating room, the supply of gas being 
drawn from the acetylene generator on the auto, which 
was backed up beside the house near the window as 
shown. As soon as the gas was turned on and the 
lamp lighted, the resulting brilliant illumination per- 
mitted the successful carrying out of the operation. 

The condition of the patient was such as to demand 
quick work. Had any other means of conveyance been 
relied upon, the doctor reports it might have been 
too late even to operate. It was necessary to operate 
immediately, and to do so, a clear and powerful source 
of light was needed. Had the physician's car been 
furnished with electric headlights fed from the ignition 
battery, or even had he had as part of his equipment 
a low-voltage, high-candle-power lamp (tungsten or 
tantalum) of high efficiency, by removing the battery 
from the car and taking it in the house, he could have 
had an excellent odorless source of light which would 
have compared favorably with that in a well-fitted op- 
erating room. 





The Acetylene Gas Headlight of the Automobile Furnished Excellent Light for the 
Performance of the Surgical Operation. 



The Gas Generator on the Automobile Was Connected With the Lamp 
by a Piece of Rubber Drainage Tubing. 



A DOCTORS NOVEL USE OF THE ACETYLENE LIGHT OUTFIT OF HIS AUTOMOBILE. 
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A SALVAGE DOCK FOB SUBMARINES. 

BY THE BERLIN CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Owing to the many accidents to submarines that 
have occurred in the course of the last few years the 
navy authorities of different countries have turned 
their attention toward designing a suitable means for 
raising and docking such boats. In the case of both 
the French and English submarines that have met 
with disaster, floats were used for lifting the vessels. 
The floats were submerged and chains were passed 
beneath the hull of the wreck. On pumping out the 
water in the compartments of the 
floats, the wreck was raised and 
then hauled into a drydock, after 
which the submarine was blocked, 
the floats were removed, and the 
dock pumped dry before access 
could be had to the damaged ves- 
sel. It will be very evident that 
this process is a laborious one, 
especially the task of passing the 
chains under the hull; and to ex- 
pedite matters it has been the re- 
cent practice to fit the submarine 
with rings so as to provide means 
for attaching the chains in case 
of accident. In order to further 
simplify the process of docking a 
wrecked submarine a special sal- 
vage dock has recently been con- 
structed for the German navy. A 
similar dock is nearing completion 
in France. Both docks are con- 
structed like ordinary drydocks 
with a central floor flanked by 
compartments on opposite sides 
which may be filled or emptied ac- 
cording as the dock is to be sub- 
merged or floated. In the case of 
the "Oberelbe," namely, the Ger- 
man dock just referred to, this 
central floor is removable, the compartments at each 
side being rigidly connected to each other by cross 
beams. The dock is provided with powerful cranes 
and tackle operated *by electricity. In one of the com- 
partments is a generating set which furnishes the 
required current. 

When raising a wrecked submarine the floor of the 
dock is removed and the dock is about two-thirds 
submerged. The submarine is then lifted by means 
of the cranes while the compartments of the dock 
are emptied. When the hull reaches the surface the 
floor is slipped beneath it. This done the dock is 
pumped dry. 

In order to facilitate the towing of the dock toward 
the site of the accident; it is fitted with a sheet metal 
bow and stern which at the same time serve to rein- 
force the structure. The "Oberelbe" is 230 feet in 
length, and will lift 500 tons, while the French dock 
now building will be 262 feet in length, and of 900 
tons capacity. 



attract the attention of the public— which already 
condescends to use them occasionally and will prob- 
ably do so more frequently after it has become ac- 
customed to them. If not, the administration threat- 
ens to compel distributors of circulars to employ per- 
sons to follow them for the purpose of picking up 
and placing in the receptacles circulars that have 
been thrown on the pavement. In the Bois de Bou- 
logne, where space is less valuable, the receptacles 
take the form of fixed sheet iron pillars of ornamental 
design, which are emptied through doors at their 




THE "OBERELBE"— A GERMAN SALVAGE SOCK FOR SUBMARINES 
Length, 230 Feet. Capacity, 500 Tons. 



bases. The system is one which should commend 
itself to American municipalities. In some of our 
large cities provision is made for the disposal of 
waste by placing receptacles at certain points. In 
most cases these receptacles are made of painted or 
galvanized iron with no attempt whatever to palliate 
their native ugliness. This example from Paris shows 
what can be done in the way of providing really 
practical receptacles which are not an offense to 
the eye. 



THE NEW REFUSE RECEPTACLES OF PARIS.— A SUG- 
GESTION FOR AMERICAN MUNICIPALITIES. 

BT JACQUES BOTER. 

The street department of Paris has a bad reputa- 
tion which it does not deserve. Foreign visitors, in 
particular, complain 
that the streets of the 
capital are not kept in 
a state of neatness 
worthy of the City of 
Light. The fact that 
the pavements of Paris 
are littered with scraps 
of paper to an extent 
unknown in London or 
Berlin is due, however, 
to the permission given 
by the authorities of 
Paris to distribute ad- 
vertising matter in the 
streets. An attempt has 
been made to remedy 
this state of affairs by 
placing on the boule- 
vards receptacles for 
circulars, newspa- 
pers, and other refuse. 
The receptacles, which 
are made of iron, are 
attached to the lamp 
posts, as illustrated in 
the photograph, and 
contain inner vessels of 
sheet iron which are 
periodically removed 
and emptied. The new 
receptacles are orna- 
mental in appearance, 
and, as one of the pho- 
tographs shows, they 



A Suspended Railway for Berlin. 

BT DR. ALFRED GRADENWITZ. 

So rapid has been the increase in the population of 
Berlin and its suburbs, that the existing system of 
electric tramways, extensive though it be, the many 
omnibus lines, the Metropolitan Railway and the 
Elevated and Underground Railway, are unable to 
cope with the growing traffic. Many schemes to give 
the city an elaborate system of electric railways have 
been proposed in the last few years, some of them 
likely to be realized. The most interesting of these 
is the suspended railway, resembling in principle the 
famous line connecting the two cities of Elberfeld 
and Barmen, described in these columns on its com- 
pletion. A short experimental section has been 





Fig. 1.— New Waste Baskets of Paris. Type Used 
on the Boulevards. 



THE NEW REFUSE RECEPTACLES OF PARIS. 



erected in Berlin for purpose of study. Before defi- 
nitely committing itself to the project, the city stipu- 
lated that a trial section be constructed, so it might 
be in a position'to estimate the effect of the structure 
on the general aspect of the streets. 

Though the principle underlying the construction 
of the suspended railway is doubtless well known to 
our readers, it may be well to summarize briefly its 
leading features. Ordinary- railway cars rest on wheel 
trucks. In this system they are suspended from the 
truck. Accordingly the wheels are arranged above 
the car roofs. By reason of this 
suspension a single rail answers 
for a track, the wheels being ar- 
ranged in tandem, so that their 
number is reduced by half. This 
principle insures the following ad- 
vantages: When rounding curves, 
the cars swing round freely, thus 
traversing all sinuosities quite 
smoothly and without any shock 
even at high speeds. Sharper 
curves may be taken than in the 
case of ordinary railways, the 
scheme therefore adapting itself 
more readily to local conditions. 
As the rails corresponding with 
both traveling directions are lo- 
cated at the edge of the elevated 
structure, the scheme may dispense 
with any very cumbersome and 
light-obstructing framework be- 
tween the rails. Furthermore, the 
width of the runway is less than 
that of the ordinary type of rail- 
way. The streets through which 
the suspended railway passes are 
obstructed to a far less extent, 
which is advantageous both from 
a practical and sesthetical point of 
view. The footpaths of the sus- 
pended railway are situated within the runway area, 
so as to take up no additional space. The contact 
bars and current cables are located below the foot- 
path, and like the car motors are accessible from the 
footpath. 

The experimental section recently completed in 
the neighborhood of Rosenthaler-Thor exhibits some 
striking departures from the design adopted in con- 
nection with the Elberfeld-Barmen suspended railway. 
There are no main framework girders, because the 
railway supports are utilized as main girders, made 
up as they are of continuous plate girders supported 
by columns in the middle of the street, between rails, 
at distances apart of 70 feet. Three different designs 
of the connection between the column and the rail 
supports have been suggested by three of the fore- 
most architects, and each of them has been carried 
out on the experimental track. Two of these sup- 
ports are designed in the form of a man carrying 
above his head with his arms astride the heavy load 
of the track, while the third has the appearance of 
a giant arm towering in a vertical direction, and 
grasping with its fist the transversal girder of the 
track. 

Contrary to the general practice on European rail- 
ways, the cars will all be of one class, with separate 

compartments for 
smokers. They are 
larger than most urban 
railway cars. Only mo- 
tor cars are used, each 
designed, if required, 
as a tractor. All the 
electrical and motive 
equipment is located 
outside of the car body, 
above the roof, thus 
insuring the double ad- 
vantage of eliminating 
any danger of fire to 
the car in the case of 
short-circuits, and of a 
perfect accessibility. 
The cars are provided 
with compressed air 
brakes. 

The tracks are con- 
nected in a loop at the 
terminals. Conveniently 
arranged switches and 
sidings allow trains of 
variable lengths to be 
dealt with most rapid- 
ly. The safety of oper- 
ation is assured by an 
automatical block sys- 
tem, which has given 
excellent results in con- 
nection with the El- 
berfeld-B a r m e n rail- 
way. It is claimed for 



Fig. 2.— Waste Receptacle in the Bois de 
Boulogne* 
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the suspended railway that its cost of installation, 
under actual conditions, will be only about one-third 
of that of a subway. The average speed will be about 
20 miles an hour. As each car undw normal condi- 
tions readily accommodates 85 passengers, the new 
railway will be able, on a two minutes' headway be- 
tween trains, to convey 15,000 passengers in three-car 
trains each hour in both directions. 



THE HENRY HUDSON MEMORIAL BRIDGE. 
The Bridge Department of this city will soon com- 
mence the erection of a reinforced concrete arch 
bridge, whose proportions are so great that there is 
no existing masonry structure with which it can be 
compared. The bridge is to form an imperishable 
memorial of the voyage of discovery made by Henry 
Hudson three hundred years ago, when he sailed his 
little craft, the "Half Moon," up the noble river which 
has since been known by his name. Apart from its 
memorial character, the bridge will serve to carry the 
extension of the Riverside Drive across . the western 
end of Spuyten Duyvil Creek. On the second floor of 
the bridge, immediately below the driveway, will be 
provision for a four-track extension of the city's Rapid 
Transit Subway. 

The present design is not the first one to be drawn: . 
the original movement for a memorial, inaugurated by 
a private association of citizens, having resulted in the 
production of two designs for a high-level steel bridge 
by Mr. A. P. Boiler, of this city. One of these was 
for a steel arch bridge of 400-foot span, and the other 
for one of 825-foot span. The first was found to be 
impracticable, because of the impossibility of finding 
suitable foundations. The second plan was rejected 
by the Art Commission of the city of New York, mainly 
on the ground that a permanent monument called for 
a more permanent material than steel. 

The Department of Bridges thereupon undertook 
the preparation of suitable plans, and a design was 
worked out upon lines suggested by Prof. Burr of 
Columbia University as consulting engineer, who rec- 
ommended the construction of a concrete arch of un- 
precedented span, weight, and carrying capacity, of 
the general character of the handsome structure shown 
on the front page of the present issue. The elaborate 
calculations involved in determining the stresses in 
a bridge of this unprecedented size, and the design of 
the details of the structure, were worked out by Mr. 
Leon S. Moisseiff, the engineer in charge of the bridge 
under Mr. C. M. Ingersoll, the Chief Engineer of the 
Department. The architectural features were intrusted 
by the Department to Mr. Whitney Warren, of the 
firm of Warren & Wetmore, under whose judicious 
treatment the desired combined effects of dignity, per- 
manence, and beauty have been very happily realized. 
Apart from the fact that it is to be built of rein- 
forced concrete, the size of this arch is such as to 
place it among the greatest arch bridges in existence, 
even including those that are built entirely of steel. 
The longest arch is the upper Niagara steel bridge, 
which measures 840 feet, center to center of end 
hinges; and the largest in contemplation is the 1,000- 
foot, four-track, steel railway arch designed to carry 
the Connecting Railway across the East River at New 
York. When we come to masonry or concrete bridges, 
however, there is an immediate drop in dimensions. 
The largest concrete arch at present completed is 
the Griinwald Bridge, of 230 feet span, at Munich. 
The Walnut Lane concrete bridge in Philadelphia, 
now under construction, measures 233 feet between 
abutments; but it is a vast jump from these dimen- 
sions to the span of 703 feet clear between the abut- 
ments of the Hudson Memorial Bridge. Coming to 
stone bridges, the most widely known of the great 
arches is the Cabin John arch of the Washington aque- 
duct, which is 220 feet in span. Other largest masonry 
arches are the Luxembourg, of 278 feet span; and that 
of Plauen, measuring 295 feet. 

The general particulars of the Hudson Memorial 
arch are as follows: The concrete- arch, which meas- 
ures 725 feet in horizontal distance between the cen- 
ters of the skewbacks, has a rise, center to center, of 
177 feet. It consists of a huge concrete rib, which is 
uniformly 70 feet in width, with a thickness at the 
skewbacks of 28 feet, and at the crown of 15 feet. It 
is reinforced by forty-eight rectangular, latticed, steel 
members, disposed symmetrically throughout the whole 
mass of the concrete. Each of these members consists 
of four 8 x 8-inch angles, latticed on all four sides. 
These members are themselves braced together by a sys- 
tem of vertical and diagonal struts and ties, as shown 
in our sectional view. The double-deck floor of the 
bridge is supported upon the main rib by reinforced, 
rectangular, concrete piers, the reinforcement consist- 
ing of rectangular latticed posts, which are carried 
down to the steel reinforcing ribs of the main arch 
and securely riveted thereto. These piers consist each 
of a pair of concrete shafts 8 feet thick measured in 
the direction of the axis bridge, and 22 feet wide, with 
, a space of 26 feet left in the center of the bridge be- 
tween them. In each of the piers are six of the steel 
latticed columns above referred to; and the twelve 



steel columns of each pair of shafts are connected at 
the foot by four transverse plate girders, which them- 
selves rest upon the reinforcing ribs of the main arch; 
thus" securing a satisfactory distribution of the super- 
structure load to the main arch ring. 

The approaches to the main arch consist of seven 
108-foot, semi-circular arches, three on the south side 
and four on the north. These approaches and the 
monumental piers, 108 feet in width and 180 feet in 
height, which flank the main arch, will be built of 
concrete, generally with little reinforcement. 

The upper deck of the structure will have a clear 
width of 80 feet between the balustrades, with pro- 
vision for a 50-foot roadway and two 15-foot sidewalks. 
The lower deck will have a clear width of 65 feet be- 
tween the inside of the walls; and it will be occupied 
ultimately by four railroad tracks, besides pipe gal- 
leries for the placing of electric cables, and water and 
gas mains. 

It is essential to. the permanence of a fixed arch of 
this character that the foundations be absolutely se- 
cure; and, fortunately, the geological conditions of the 
site selected for _the bridge are very favorable. On 
both sides the rock slopes rapidly upward to an eleva- 
tion of some 200 feet above mean high water. The 
foundations for the main arch are practically all on 
dry land and upon hard rock. The pressure on the 
foundations will be far below the bearing resistance 
of the rock; and, for the thrust of the arch to result 
in any movement, it would be necessary for the hills 
back of the foundation to be displaced. 

The unprecedented size and weight of this arch (un- 
precedented, that is to say, in masonry construction) 
has led to some loose talk and altogether unfounded 
apprehension as to the stability of the bridge when it 
is completed; and it has been suggested that although 
the behavior of reinforced concrete is well understood 
when it is applied to bridges of moderate span, there 
may be new and unsuspected elements of danger intro- 
duced when concrete is. used in a bridge of these huge 
proportions. As a matter of fact, in the design of the 
structure, careful computation has been made of every 
imaginable kind of stress which it may have to bear, 
such as those due to changes of temperature, and the 
possible shrinkage of the concrete after the arch has 
been swung free from its falsework, and the stresses 
caused in the arch by its greatest distortion from the 
original curve. Provision has also been made for un- 
usually high moving loads both for the upper and 
lower floors of the bridge, the total moving load on 
the arch being taken as 15,000 pounds per linear foot 
of the bridge, which is about the same as that as- 
sumed for the Manhattan or Blackwell's Island bridges, 
which will carry the heaviest loads provided in long- 
span bridges up to the present time. 

The steel skeleton reinforcement has been worked out 
in such thorough fashion, and is so well disposed and 
thoroughly connected together, that it would form a 
self-supporting arch of itself, capable of carrying no 
inconsiderable load, and possessing great inherent 
rigidity against deformation. This steel skeleton per- 
forms two functions. First it carries a portion of the 
load, said portion being determined by the relative 
elasticity of the concrete and the steel; and, secondly, 
it ties the concrete together and causes it to act as one 
homogeneous mass. Moreover, the method of rein- 
forcing with box-like units bands the concrete together 
and furnishes it with a lateral strength, the value of 
which in resisting compressive strains is well known. 
It should be stated here that the design of the main 
rib is such that it will be called upon to resist com- 
pressive strains only. 

The conservative methods employed in designing 
this bridge are shown by the compressive stresses pro- 
vided for. These will not be allowed to exceed 20,000 
pounds per square inch in the steel which has an elas- 
tic limit of 30,000 pounds; while the greatest possible 
stress, taking all possible effects into consideration, 
to be allowed on the concrete has been fixed at 750 
pounds per square inch, which is one-fourth of the 
least strength of the concrete three months after it 
has been set in place. It is believed by the engineer 
that the final design will reduce this stress to 700 
pounds. Because of the progressive methods employed 
in the building of the bridge, however, the maximum 
stress will not come upon the concrete until between 
two and three years after the great arch rib has been 
completed;. by which time the concrete will have hard- 
ened to a compressive resistance of at least 6,000 
pounds per square inch, or over eight times the allow- 
ed unit stress. 

Special attention is being given to the design of 
the falsework, which will be planned, not by the con- 
tractors, but by the Department's own engineers. It 
will be made unusually strong; great care will be 
taken in securing stable foundations; and the center- 
ing will be provided with adjustable supports. After 
the completion of the arch rib, it will be kept on the 
falsework for at least four months before striking the 
centers. The rib will be kept wet during this time 
by a sprinkling system, and it will be protected from 
the sun and the wind. A cement-and-concrete testing 



laboratory will be established on the building grounds, 
and a corps of young graduate engineers will be em- 
ployed to wateh the work and see that the concrete is 
mixed in its proper proportions, and thoroughly de- 
posited in close contact with the steel reinforcement. 
When we bear in mind the excellent character of 
the rock foundations; the great care with which the 
computations and design of the bridge have been 
made; the large amount of carefully -observed data re- 
garding the behavior and strength of concrete in 
bridges which is available; and the expert oversight 
which will be given to every part of the erection, we 
have every reason to be assured that in the Hudson 
Memorial Bridge, as completed, New York city will 
possess a monument which will be as enduring as the 
Pyramids themselves. 



Caflelnlcss Coffee. 

BY K. WIMMER. 

It is a curious paradox that the most popular stimu- 
lants are usually taken less for their stimulating 
effect than for their agreeable flavor. Connoisseurs 
do not judge cigars by their percentage of nicotine, 
wines by their alcoholic strength, or coffee by the 
quantity of caffein it contains. It may even be as- 
serted that persons who are passionately addicted to 
these stimulants find their narcotic effects unpleasant 
and would be glad to have them eliminated. 

Many attempts have been made to free coffee from 
its more or less poisonous alkaloid caffein, without 
injuring its flavor, but only recently has any note- 
worthy success been attained. The problem is a very 
difficult one. The coffee bean is a hard seed with 
thick-walled cells. Until recently it has been found 
impossible to extract any appreciable quantity of 
caffein from unground coffee. 

Ether, for example, dissolves about 16 per cent of 
finely pulverized unroasted coffee, including nearly all 
of the caffein, but from the whole bean it removes 
only 1/3 per cent of extractives, including 1/50 per 
cent of caffein. This shows that caffein solvents pene- 
trate the bean with great difficulty. 

Hence the coffee must be subjected to a preliminary 
treatment which will make it more permeable by the 
solvent, without altering the shape or appearance of 
the bean, and a solvent must be found which will 
readily dissolve the caffein, without removing from 
the raw coffee any substance which is necessary for 
the development of the aroma on roasting or the 
flavor and color of the infusion. 

Both of these objects have been accomplished by a 
recently invented process, which removes all but a 
trace of the caffein together with a very small quan- 
tity of brown, wax-like extractive matter, but leaves 
unaltered all the ingredients which affect the flavor, 
aroma, and appearance of the coffee. In this process 
only vapors and volatile liquids are employed, so that 
no foreign substance is added to the finished product. 
The quantity of caffein remaining unextracted, from 
1/20 to 1/5 per cent, is too small to exert any injuri- 
ous physiological effect. 

In general terms, the process is carried on as fol- 
lows in a factory of the Kaffee Han dels Aktiengesell- 
schaft: The raw coffee first passes through cleaning 
machines, which removes shells and other impurities. 
Thence it passes successively through the preparation 
chamber and a battery of six diffusion tanks, each 
holding 550 gallons. In these vessels the coffee comes 
into contact with a slowly moving current of solvent, 
which gradually extracts the caffein. The time occu- 
pied in the extraction varies with different sorts of 
coffee. From the extracting vats the coffee goes 
to revolving drums for a treatment which, like the 
preparatory treatment, is a trade secret, thence to 
drying and cleaning machines. It is then ready for 
roasting. 

Very little, if any, difference in taste, aroma, or 
chemical composition can be detected between coffee 
so treated and coffee of the same variety in its natural 
condition. 

Many tests of the physiological effects of the ex- 
tracted coffee upon persons in good and ill health have 
been made in sanatoria and by physicians in private 
practice. Patients suffering from nervous and heart 
disease, and peculiarly susceptible to the action of 
caffein, have used strong infusions of the extracted 
coffee for months without ill effect. In parallel experi- 
ments with the extracted coffee and untreated coffee 
of the same sort, in equal quantities, the well-known 
unpleasant symptoms of caffein stimulation, including 
increased heart action, sense of fullness in the head, 
etc., were well marked in the one case and entirely 
absent in the other. 

It appears, therefore, that caffeinless coffee pos- 
sesses advantages that must appeal to every physician 
who is familiar with the injurious effects of caffein 
in heart disease, nervousness, insomnia, anemia, and 
certain diseases of the stomach and bowels. Healthy 
persons may also prefer to use a coffee that can exert 
no deleterious influence and yet retains the full flavor 
of natural coffee. — Translated for the Scientific Amer- 
ican from Umschau. 
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The Number ol De Forest Stations. 

To the Editor of the Scientific American: 

The New York Maritime Register of March 11, 1908, 
prints an article under the heading "Wireless Statis- 
tics," giving your paper credit for same, in which the 
DePorest system (which system is now the United 
Wireless Telegraph Company) is apportioned but 6 per 
cent of the total number of wireless telegraph stations. 

From the "List of Wireless Telegraph Stations of 
the World," published by the Bureau of Equipment, 
Navy Department, and corrected to August 1, 1907, it 
is shown that the DeForest system has about 28 per 
cent. United Wireless Telegraph Company, 

C. C. Wilson, President. 

New York, March 17, 1908. 

■»•«•♦ 

The Soap-Nut Tree. 
To the Editor of the Scientific American: 

Your kindness in publishing the article on the 
Soap-Nut Tree Seeds in your last issue is highly and 
gratefully appreciated. There is, however, a lack of in- 
formation which may cause the missing of my aim. I 
do not ask publicity for the sake of self-glorification, 
but only for the sake of usefulness to the success of 
my work. 

First, my address is not given in your article and 
this may, of course, either provoke useless corre- 
spondence, or abstention from parties who may desire 
to apply for seeds. 

Second, there must be some rules for application, 
and these are set forth in my communication to you. 
In other words, the free distribution is extended to the 
parts of the Southern States where the soap tree can 
be grown outdoors and to parties in all the other 
States who have conservatories or hot-houses, and 
mention of this must be made in the application. 

Third, five cents for mailing and packing expenses 
must be sent with the application. 

I hope that you will pardon me if I ask that you 
kindly refer to the above in your next issue, if pos- 
sible, as now is the most propitious time to plant the 
seeds. E. Modlie. 

Jacksonville, Fla., March 30, 1908. 



Unjust Criticisms of the United States Navy. 

To the Editor of the Scientific American: 

I want to congratulate you on the very excellent 
article appearing in recent issues of your journal, in 
which such satisfactory and clearly-presented evidence 
to controvert the statements made by Reuterdahl in 
his derogatory comment on the vessels of our navy 
appearing in the January McClure's is offered. Cer- 
tainly this reply decidedly is the best that has yet 
appeared, and having the authoritative weight of a 
scientific journal like yours, it should receive general 
exploitation, in order that the public may be acquainted 
with the actual facts. 

Reuterdahl's article has had widespread reading, 
and is calculated to give the general public a very 
erroneous conception of the true status of our warship 
design. Former Chief Draftsman Brewer, in the last 
issue of Harper's Weekly, has a popular article refut- 
ing a number, of Reuterdahl's statements, but his 
article does not go into these matters as analytically 
as does yours, and he overlooks several points of 
great weight which your contributor makes. 

It is very regrettable that an article like Reuter- 
dahl's should receive popular circulation, for many 
of his readers will never see evidence offered in rebut- 
tal, and it is. a difficult enough matter now to induce 
Congress to make sufficient appropriations to continue 
the upbuilding and maintenance of our navy; and with 
prejudice against further appropriations increased by 
such inflammatory material as offered by Reuterdahl, 
the efforts of those who seek the safety of our country 
and immunity from war by securing the provision of 
an adequate navy are greatly handicapped. Reuter- 
dahl's article is hot going to do good, but actual harm 
to the navy. Richmond McKinney.- 

Memphis, Tenn. 



An Odd Accident to a Furnace Stack. 

To the Editor of the Scientific American : 

What the writer believes will appeal to your readers 
as a peculiar and interesting fact in connection with 
steel stacks recently came within his observation. 

Our. open-hearth furnace stacks are 100 feet high, 
4 feet 8 inches inside diameter, of the self-sustaining 
type, being lined with fire brick. The upper 39 feet 
of each stack has 56-inch sections of 3/16-inch plates, 
the sections having a 2-inch lap, secured by fifty-six 
%-inch rivets. 

It was recently discovered that the upper 35 feet of 
No. 4 stack,' which has been in use about three years 
and a half, had apparently raised an inch and a half, 
shearing all the rivets holding the two sections at 
that particular point. To be exact, the raise was 1% 
inches on the east side and 1% inches on the west side, 
leaving a lap of % inch and Va inch on the respective 



sides, making the stack have a perceptible lean toward 
the west. 

This phenomenon has taken place since the spring 
of 1907, as the stacks were last painted then, and the 
portion of the section which has "climbed" is not 
painted. 

I have yet to find a stack builder who has seen a 
parallel case. There is no indication of a similar con- 
dition on any of the sections of our other stacks. 

The only explanation which seems to fit the case is 
that the brick lining in expanding became fouled on 
the laps or rivets, but it appears strange that this 
expansion of fire brick would be sufficient to do the 
damage described. As furnace No. 4 is still in com- 
mission, it is impossible just now to determine the 
exact cause. R. S. Bull. 

Granite City, 111. 



Halley's Comet. 

To the Editor of the Scientific American: 

The statement made by Prof. Russell in the Scien- 
tific American that Halley's comet may be photo- 
graphed before the end of this year adds interest to 
the approach of that body. It is' now probably nearer 
to us than Saturn is. For the benefit of those ama- 
teur astronomers who would like to watch for the ap- 
pearance of this comet, I have made the accompanying 
drawing. The comet's apparent position is shown for 
every three months from July, 1908, to October, 1909, 
after which time it will probably be visible to the 
naked eye. Its course has been plotted from the 
ephemeris of O. C. Wendell, based on the elements of 
Pontecoulant, who gives May 16, 1910, for the time 
of the comet's perihelion passage. 

The predicted positions are as follows: 

July 1, 1908 — In Orion, near his right fist. 

October 1, 1908 — In Gemini, close to the double star 
Xi, in the right foot of Pollux. 

January 1, 1909 — In the head of Orion, 5% degrees 
north of Betelgeuse. 

April 1, 1909 — In Orion, one degree south of a 
pair of fifth-magnitude stars. 

July 1, 1909— In Taurus. 
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COURSE OF HALLEY'S COMET. 

The dotted lines connect the predicted apparent points that Halley's 
comet will occupy in the heavens. up to October 1, 1909. 

October, 1909 — In Orion four degrees north of the 
starting point. 

Halley's comet is the most famous in history. Its 
period is about 75 years. Its last return was in 1835. 

John Candee Dean. 

Indianapolis, Ind., March 18, 1908. 



A Cause of Derailments. 

To the Editor of the Scientific American: 

I have been more or less interested in the occa- 
sional discussion that you publish regarding railway 
derailments. It is generally acknowledged that the 
majority of such accidents is due to initial derailment 
of the tender. 

This condition of affairs is variously ascribed to its 
comparative lightness, its badly-proportioned, trucks, 
its spring arrangement, its shortness, etc. There is, 
however, one element that I believe to be a most potent 
factor, and one that singularly remains unmentioned. 

I refer to the nature of its load. A large portion 
of that load is a liquid load — one capable of vibration 
with a considerable moment of inertia, and — most im- 
portant — with a definite time of vibration. It is clear 
that if a series of lateral impulses, though they be 
quite insignificant apparently, have the right length 
periodicity, they would generate in this liquid mass 
a considerable vibration. 

It is clear that each additional impulse would add 
to this vibration and to its momentum. It is true that 
the joints, especially if they were laid broken-jointed, 
would be an ideal source of lateral impulse, the case 
being not unlike the military company and the bridge, 
where a mass of men whose static load might be quite 
incommensurate to safe working load of the struc- 
ture could wreck the structure by the side thrust of 
this number of men keeping step. In conclusion, I 
believe that by properly baffling the tank to break up 
this vibrating space, it would be impossible to cause 
enough vibration under any speed conditions or load 
conditions to in any case lift one side of the truck 
from the rail. I believe a discussion of this point 
would be of interest. F. W. L. Peebles. 

St. Louis, February 4, 1908. 



Official meteorological Summary, New York, N. If., 
inarch, 1908. 

Atmospheric pressure: Highest, 30.61; lowest, 29.55; 
mean, 30.10. Temperature: Highest, 75; date, 27th; 
lowest, 23; date, 10th; mean of warmest day, 66; date, 
27th; coolest day, 27; date, 1st; mean of maximum 
for the month, 48.3; mean of minimum, 34.5; abso- 
lute mean, 41.4; normal, 37.7; excess compared with 
mean of 38 years, +3.7. Warmest mean temperature 
of March, 48, in 1903. Coldest mean, 29, in 1872. Ab- 
solute maximum and minimum for this month for 38 
years, 75 and 3. Average daily excess since January 
1, +1.0. Precipitation: 2.15; greatest in 24 hours, 
0.63; date, 18th and 19th; average of this month for 
38 years, 4.03. Deficiency, — 1.88. Accumulated de- 
ficiency since January 1, — 0.23. Greatest March pre- 
cipitation, 7.90, in 1876; least, 1.19, in 1885. Snowfall, 
3.5. Wind: Prevailing direction, N.W.; total move- 
ment, 8,900 miles; average hourly velocity, 12 miles; 
maximum velocity, 57 miles per hour. Weather: Clear 
days, 10; partly cloudy, 8; cloudy, 13; on which 0.01 
inch, or more, of precipitation occurred, 13. Fog 
(dense), 2d, 23d. Thunderstorms, 15th, 19th. 
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Our " Wanted to Buy" Column. 

Each day our mail brings us innumerable inquiries 
for articles of all kinds, from the smallest novelty 
to the complicated machinery used in manifold indus- 
tries. Where the article is advertised in the Scien- 
tific American, it is of course easy to find the same 
by a reference to our handy Manufacturers' Index, 
which has just been issued for free distribution, but 
there are many cases, however, where we are unable 
to give the address wanted: We then enter the corre- 
spondent's name and address in a book and give his 
inquiry a number. The inquiry is then published in 
the Classified Advertising Column, being interspersed 
with the classified advertisements. Manufacturers see 
these inquiries, and write us for the name and address 
of the correspondent, which is given. Thus buyer and 
seller are brought into business relations, we merely 
acting as a clearing house for our readers. There is 
no expense connected with this service, but it should 
be thoroughly understood that the free inquiries are 
only for buyers; the advertising columns are always 
open for sellers. Our readers are requested to avail 
themselves of this opportunity. 

♦ « • » ♦■ : 



The Appellate Division of the German Patent Of- 
fice has within the past few days handed down an in- 
teresting decision affecting the future development of 
wirelesg telegraphy and telephony. The decision has 
reference to the Lichtbogen-Unterbrecher patent of 
the well-known Berlin inventor, Ernst Ruhmer, which 
materially affects the Poulsen system for the propa- 
gation of continuous electrical waves. The com- 
pany which is developing the Poulsen system admit 
that several Poulsen stations are working under the 
Ruhmer system. The German Poulsen patents relat- 
ing to electrical wireless telegraphy and telephony 
and the German Ruhmer patents relating to elec- 
trical Lichtbogen-Unterbrecher have within a few days 
become the property of the C. Lorenz Aktiengesell- 
schaft, Berlin, who will develop the patents in Ger- 
many. This amicable arrangement will prevent the 
contest between the two inventors which was feared. 
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The long series of experiments relating to building 
stones conducted by Prof. Hanish at Vienna some time 
ago has been supplemented by additional tests, pub- 
lished in the current issue of the Mitteilungen der 
K.K. Technologischen Gewerbe-Museums in Vienna. 
These further experiments with some 267 varieties of 
building stones, from all parts of the Austrian empire 
and from adjoining countries, comprise careful de- 
terminations of the weight of a cubic centimeter of 
each: the strength under compression; the resistance 
to frost — 'tested by freezing and thawing each sample 
for twenty-five times consecutively — and the volume 
of water absorbed by each specimen. These facts, 
which areiset out in tables, give the results obtained 
by the professor down to the end of the year 1906, 
and furnish valuable data for studying the properties 
of all the most commonly employed building stones 
and stone used for road-making purposes. 



The Current Supplement. 

By. far the most important article in the current 
Supplement, No. 1684, is that on electrical machinery 
and steel making, by Mr. W. T. Dean, in which it is 
clearly set forth how large a part is played by elec- 
tricity in the reduction of iron ore. Mr. H. W. Pear- 
son's paper on the basis for a new geology is com- 
pleted. Dr. Koester tells how archaeologists work, 
and gives not a little information on the engineering 
side of archaeology. Of technological interest are the 
contributions on wood distillation and the utilization 
of paper and pulp mill wastes. Mr. George E. Walsh 
descries very clearly how a fireproof garage should be 
constructed. The report on English commercial vehi- 
cle tests is published. 
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THE RECENT WORK OF LUTHER BURBANK. 

BY RILEY M. FLETCHER BERRY. 

For over twenty -five years we have heard of the 
Burbank potato, but very few could have imagined 
what lay behind that name and into what greater 
meaning it would grow. Potato hoeing is 
Usually considered a dull, tiresome task, but 
as a boy Luther Burbank took a different view. 
He looked at his home potato patch, in New 
England, as a fascinating problem. The result 
was a new and improved variety of potato 
which, when he was eighteen, he sold to a seed- 
house for $150. This was practically Mr. Bur- 
bank's first experiment, and his success since 
then in developing principally the ideally 
beautiful in fruits and flowers makes it all 
the more interesting that again he is experi- 
menting with the homely potato. For the 
last several years Mr. Burbank has planted 
and propagated potatoes on an immense scale, 
and now, with ten thousand kinds — his own 
hybrids — he diligently studies and works to 
perfect the white tuber in size, form, and 
flavor. 

Until recently it was almost impossible to 
obtain either tubers or seeds of the "Irish" 
potato in its original, wild form, from its 
ancient habitat in South America. There, 
high up in the peaks of the Andes, the potato 
plant still finds food on the grim, gaunt rims 
of extinct volcanoes, and slowly, in two years' 
time, develops into one shapeless tuber. But 
the Indians of those regions are as wild and 
resistant as the potato, and fiercely pre- 
vented encroachments by white men until 
civilization took the form of whisky. It is true that 
the seeds are washed down the sides of the mountains, 
but the plant changes form in its descent, finally 
becoming the worst weed the people have. More 
than ten thousand seedlings, Mr. Burbank says of this 
weed, are found upon a single acre. He has been 
importing specimens of the original, wild form from 
off the coast of Chili and crossing them with others 
Of his cultivated types; from the results selecting 
the best for further development. Of the new varie- 
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ties already obtained Mr. Burbank says some are al- 
most as sweet as sweet potatoes. Certainly the world 
will await with great curiosity and equal faith the final 
results of this present series of potato experiments. 
One of the most important examples of the work to 
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Various Foliage of the Original Wild Potato From the High 
Mountains of Chile, Peru, and Central America. 

which Luther Burbank has devoted himself is the 
development of a plant-friend of his earliest years — 
the opuntia; for, as he expresses it, a thornless cactus 
was one of the first pets he had. There are hundreds 
of varieties of the opuntia, or prickly pear — so many 
that it has been a difficult matter to classify them; 
and they grow in almost as many different portions 
of the globe. Commonly supposed to be naturally 
thorny, in reality the opuntia was originally spine- 
less and in addition possessed leaves. Lack of rain 



in the wild regions in which it spread caused it 
gradually to discard its leaves and substitute its 
stems (enlarged) as moisture-gatherers. And in 
time thorns developed as the ravages of hungry ani- 
mals increased, for nature usually gives her offspring 
some means of defense. Some varieties of the 
wild thornless cacti are still to be found in 
Hawaii and other countries, growing in crev- 
ices of rocks or other spots inaccessible as 
feeding grounds. But in the places where for- 
age is most needed, upon millions of arid 
acres all over the world, the opuntia's spines 
are most huge and fierce, its fine, sharp needles 
most deadly. In periods of drought and fam- 
ine hundreds of thousands of animals have 
perished on Texas tracts and other wide 
stretches for lack of food and water. At its 
best the prickly pear means both, but even 
where ranchmen singe the cactus for their 
cattle the spines cannot be entirely destroyed, 
so that in such instances animals suffer and 
die as well as when driven, desperate, to the 
unsinged plants. 

Our own government and scientific men of 

other countries have taken this work of Mr. 

Burbank's very seriously, since it has been 

found that the cultivated, spineless opuntias 

he has bred will withstand adverse conditions 

of climate or soil quite as well as those native 

to desert regions and at the same time produce 

ten times more food than the average type of 

wild opuntias. But it is not only in desert 

regions that the thornless cactus is practicable 

and useful. The usual farm-crop of forage is 

about twenty tons per acre; the new varieties, 

Mr. Burbank says, will produce 200 tons per acre, 

that is, under favorable conditions on good cultivated 

soil; and upon gravelly or rocky stretches where 

nothing now brings returns to the farmer this easily 

grown fodder-crop will assure excellent results. 

Although in one sense the thornless opuntias have 
virtually been brought to perfection, Mr. Burbank is 
still at work upon them, developing another phase of 
their usefulness, and one of the very latest things he 
has accomplished is to prove that the seeds may be 







The Hybrid Walnut "Royal," Second Generation Showing 
Variations in Leaves. 



Burbank's New Himalaya Blackberry. Its Ancestor Was a Seedling 
Sent from the Far East. 




Young Seedling Semi-Thornless Opuntias Bearing Their First Crop of Fruit. Three- Year-Old Hybrid Chestnut Trees Bearing Their Third Crop of Fruit. 
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made to go the way of the thorns. 
He has now two kinds of prickly 
pear whose fruits are practically 
seedless. The few still in evidence 
are almost as small as tomato 
seeds now, he says, and growing 
fewer all the time. The fruit is 
of value to stock from its juiciness 
and from the amount of sugar it 
contains (14 per cent, more or 
less). Also, the best cactus con- 
tains 2% per cent of fat, while 
others contain only a small frac- 
tion of one per cent. He reckons 
that on the poorer types of soil the 
average crop of fruit alone is 
18,000 pounds per acre. As food 
for man the fruit is not new, but 
the type oftenest found hitherto 
has been rather insipid — not un- 
pleasant, yet distinctly peculiar in 
its flavor and of mucilaginous con- 
sistency. The wild specimens have 
chiefly been valued to quench 
thirst, yet in a number of the 
warmer countries they are eaten 
to some slight extent as a dessert- 
fruit, in marmalades, and are used 
for coloring ices, jellies, and other 
concoctions, the usual color being 
crimson. Mr. Burbank, however, has Bred both crim- 
son and yellow opuntias which he considers superior 
to the banana in flavor and they are delicious, vari- 
ously prepared. One novel use to which both fruit- 
and leaf-juice are put is as an addition to whitewash, 
since it acts as a preservative against exposure to 
inclement weather. 

Mr. Burbank now has growing under his own ob- 
servation the original wild type of grass (native to 
Mexico) from which gradually developed our modern 
maize. However, he cannot achieve results so quickly 
with this cereal as with many other forms of plant 
life, for corn, like cactus, is very persistent in cling- 
ing or reverting to type. Compared with the work 
necessary in developing these two plants he consid- 
ers his development of the wild yellow California 
poppy into an orange, a crimson, and a blue poppy 
comparatively easy. 

Some of Mr. Burbank's most wonderful work has 
been with plums, creating among various delicious 
new types, the stoneless blue Miracle Plum. In the 
new Santa Rosa, Gaviota, Formosa, and Vesuvius 
plums — of reddish shades — only just placed upon the 
market, the pits are comparatively nil. Of the new 
fruit created by crossing the plum and apricot, the 
Plumcot, there are also already new varieties, for 
the famous plant-breeder does not halt at the first 
step but experiments ceaselessly. 

An example of Mr. Burbank's development of vari- 
ous berries is his new Himalaya blackberry (its an- 
cestor a seedling sent from the Himalayas to the 
plant-scientist) each plant of which will yield eighty 
pounds of fruit each year, keeps well, and, according 
to his own judgment, is exquisite in quality. 

Other experiments being carried on at Santa Rosa 
and the proving grounds at Sebastopol have to do 
with forage grasses, grapes, apples, cherries, chest- 
nuts, and walnuts. The chestnut's richness as a 
starch-food is extremely valued in the Orient and 
southern Europe. Foreign chestnuts are as a rule 
larger than ours, but Mr. Burbank has produced va- 
rieties far superior to any of those yet known and 
has thousands of hybrids which he has developed 
from Italian, American, Chinese, and Japanese species. 

One of the unusual ideas embodied in the Burbank 
experiments is that of developing hardy types of 
tropical plant life, adapting them to colder climates. 
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Strange Variation in Leaves of Poppies Produced by Crossing the Annual and 

Perennial Species. 




Fourteen- Year-Old Koyal Black Walnut. 

A cross between the American black walnut (Juglans nigra)) and the 
California walnut (J. Calif ornica). Cowtesy of Mr. Burbank. 
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Perennial Sweet Vernal Grass, Showing Variations 
Obtained by Selection. 
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The banana is a most delicate 
fruit, the succulent leaves and 
stalks of the plant being extremely 
susceptible to frost. Yet Mr. Bur- 
bank expects to render it immune 
from cold and from the plantains 
(type of the species) he is now 
growing evolve a type which "can be 
successfully raised by even New 
England growers out of doors. 

Mr. Burbank's Shasta daisies 
(equal to chrysanthemums), his 
immense and miniature specimens 
of calla-lily breeding, his verbenas 
with odor of trailing arbutus, his 
new crested Heuchera cristata, his- 
enormous, almost ever-bearing, 
crimson rhubarb, his improved 
prunes, and other creations are 
wonderful, but those with an eye 
for both the practical and the 
beautiful will consider that few 
of his productions equal or sur- 
pass his two new hybrid walnut 
trees, the Paradox (the result of 
a cross between the California and 
the Persian or English walnut), 
and the Royal black walnut, from 
the California and the American 
black walnut. Both are essentially 
ornamental shade or forest trees, and no trees of the 
temperate zones can approach them in rapidity and 
luxuriance of growth. The fruit of the Paradox is 
not of any commercial importance. The Royal black 
walnut bears more abundantly and its nuts are larger 
and better than the old-fashioned black walnut, but 
their fruit is of mere secondary importance, for it is 
as lumber and shade that these trees were created 
and are pre-eminently adapted. The grain of their 
wood is fine, compact, hard, and durable and suscepti- 
ble of the highest polish. That of the Royal is very 
dark and is handsomer than that of the American 
black walnut, more nearly approaching mahogany. 
The Paradox is lighter in color but is also beautiful 
and "silky" in appearance. As our native black wal- 
nut forests have been almost entirely destroyed and 
the tree is slow in growth, foliage-loving foresters 
and practical lumbermen feel that the Burbank wal- 
nuts are almost priceless in value to the world. 

In addition to his constant experimental work Mr. 
Burbank is now writing ten volumes for the Carnegie 
Institute, daily dictating to three stenographers. And 
because of Mr. Burbank, Santa Rosa now has three 
other busy scientific men as residents, for Prof. H. B. 
Humphrey and Dr. LeRoy Abrams, both botanists and 
members of the Stanford University faculty, are as- 
sisting Dr. Mays Martin (from the East) who has 
charge of the work of editing the ten-volume record 
of the Burbank botanical discoveries. With all this 
Mr. Burbank yet finds time once in a while to address 
some important public gathering, as the Irrigation 
Congress or the Teachers' Institute. He has identi- 
fied himself so thoroughly with educational interests 
by his book, "The Training of the Human Plant," that 
it was a happy thing for the teachers that he could 
personally appear before them. This modern apostle 
of the practical and the beautiful is also the loving 
apostle of childhood, with ideas just as radical and 
just as 'sensible concerning children as concerning 
plants. 

But those who achieve greatness pay the penalty. 
The world restlessly seeks the secret of happiness and 
success persistently, and naturally wishing to see such 
celebrity as has won both, on his native heath. There- 
fore Mr. Burbank is sought by thousands who do not 
realize that he cannot spare time and strength from 
his work. Hard work and brilliant achievement are 
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almost inseparable companions. And so it . happens 
that nearly every friend who writes of Luther Burbank 
feels it his duty to protect him by quoting the notice 
now placed at each gate of the Burbank grounds ("By 
the Friends and Relatives of Luther Burbank") : "Posi- 
tively no visitors allowed. Warning! Any person 
entering or trespassing on these grounds will be pros- 
ecuted," and portions of the circular published for the 
information of the public, stating that the public has 
no moral, legal, or other right to invade his grounds, 
his home, his private office or his laboratories; and 
that Mr. Burbank has nothing for sale; he is not a 
nurseryman, not a florist, not a seedsman, not a' dealer 
and not a raiser of any plants or seeds for sale. 



THE USE OF BALLOONS FOB THE PREVENTION OF 
HAIL. 

BY THE BERLIN CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Because of the terrible damage wrought by hail in 
some parts of Europe, scientists have directed their 
attention to designing a means by which the outbreak 
of hail could be prevented, and some success has been 
obtained by the use of hail guns, firing a shot of 
either gunpowder or acetylene against the hail cloud 
and thus dispersing it. 

Though a number of societies for the installation, 
of these guns have been founded, both in Southern 
France and Italy, their usefulness is not universally 
accepted. Other experimenters have tried rockets, -and 
these have been adopted at some places. 

Now, it would probably be more efficient to attack 
the cloud as it 
were from its very 
seat, than to act 
upon it from the 
ground. In fact, 
as far back as 
1847 Arago and 
Dupuis - Belcourt 
suggested the use 
of a small cap- 
tive balloon made 
entirely of cop- 
per, so as to be 
impervious, and 
the surface o f 
which would be 
covered with sharp 
points. The sug- 
gestion was not 
tried. 

The same idea 
has now been 
taken up by two 
Belgian aeronauts, 
Capt. Marga and 
Mr. Adhemar . de 
la Hault, who how- 
ever use a free 
balloon, carrying 
some powerful ex- 
plosive, such as 
dynamite or gun- 
cotton, which is 
ignited by some 
attachment as 
soon as the bal- 
loon has pene- 
trated into the 
hail-carrying 
clouds. The bal- 
loon used by the experimenters is pear-shaped and of 
three cubic meters capacity. When filled with hydro- 
gen gas it has an ascensional force of more than four 
pounds. Five hundred grammes of an explosive, with 
a nitro-cellulose basis, designed by Capt. Marga, are 
carried, together with a slow match. 

Experimental ascents have proved successful, and 
show that in the case of a gathering storm-cloud, it 
will be possible to so time a charge and direct a bal- 
loon as to obtain an explosion in a favorable position 
for dispersing the clouds. The explosive, suspended 
at some distance below the balloon, does not injure 
it, and the latter may be recovered and used again. 

Some more extensive experiments will shortly be 
undertaken at the meteorological station at Mogi- 
mont, which has been recently installed by Mr. de la 
Hault, especially for the purposes of investigating the 
behavior of thunder storms and hail. 



TBACHODONT, THE DUCK-BILLED DINOSAUR.— SKELE- 
TONS OF PREHISTORIC REPTILES KOBE THAN 
THBEE MILLION YEABS OLD. 

BY BARNUM BROWN, OF THE STAFF OF THE AMERICAN MUSEUM OF 
NATURAL HISTORY. 

Recently there was placed on exhibition in the 
American Museum of Natural History in New York 
city two unusually complete skeletons of that interest- 
ing group of extinct reptiles known as dinosaurs. 

Many single skeletons representing a variety of these 
creatures have been mounted at different times in 
museums of this country and Europe. But the fortu- 
nate acquisition by the American Museum of two nearly 
complete skeletons of the same genus made possible a 
notable advance in the method of exhibiting fossil 
animals, namely, the mounting of two specimens in a 
single group, each in a characteristic attitude, with 
accessories suggesting the natural surroundings of the 
animal during life. 

The conception of this group takes us back more 
than three millions of years to the Cretaceous Period, 
during which this variety, the Trachodonts, were one 
of the most numerous of the various kinds of dino- 
saurs. While two of them are feeding along the 
marshes, one is startled by the approach of their car- 
nivorous enemy, the Tyrannosaurus, and stands on tip- 
toes to better overlook the foliage. The other, unaware 
of danger, continues peacefully to crop the foliage. 
It is not such a far cry to picture a scene of this 
kind, even in that remote period, when aided by com- 
plete skeletons, impressions of leaves, rushes, tree 




An Experimental Balloon frith a Basket for Recording 
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According to a consular report, Russian and Ameri- 
can lubricating oils are sold nearly as cheaply in 
Spain as in the United Kingdom. One large Russian 
firm keeps a depot in Barcelona, and imports in tank 
steamers, selling duty paid to its clients. Before the 
convention with the United States, and under the old 
tariff, lubricating oils from the United States paid 10 
pesetas more per 100 kilos than those entering under 
the minimum tariff. Resort was therefore often had 
to the expedient of denationalizing American oil by 
shipping it to continental ports, changing the marks 
of the consignments, and re-shipping to Spain. 



THE USE OF BALLOONS FOR THE PREVENTION OF HAIL. 

trunks, and fruits that lived during the same epoch. 
Indeed, the left hind foot of the erect specimen bears 
three gashes made by some carnivorous enemy, a possi- 
ble result of such a scene. 

The Trachodonts lived near the close of the Age of 
Reptiles in the Upper Cretaceous Period. They had a 
wide geographical distribution, their remains being 
found in New Jersey, Mississippi, and Alabama, but 
oftener in Wyoming, Montana, and the Dakotas. 

Some suggestion of the great age of these specimens 
may be gained from the fact that since the animals 
died, layers of rock aggregating several thousands of 
feet in vertical thickness have been slowly deposited 
along the Atlantic coast, during a period of time that 
has been estimated by geologists as covering more than 
three million years. 

In the western States there are restricted areas 
wholly or in part devoid of vegetation. Hills and val- 
leys alike are banded in soft neutral tints or vivid col- 
ors- as the case may be, and composed of alternating 
beds of clay and sandstone, the resulting accumulation 
along prehistoric marshes and river flood-plains. Dur- 
ing deposition the material was gradually built up 
evenly, but as soon as accumulation ceased, the. erosive 
forces wind, frost, and rain combined to sculpture the 
sediments into the present picturesque "Badlands." It 
was in these terraced badlands near Crooked Creek, 
central Montana, that the erect skeleton was found in 
1904. Two ranchmen were riding among the hills 
looking for cattle one day, when rounding a knoll one 
of them espied a large skeleton partly uncovered. 



'.'Look what a carcass!" he exclaimed, reining up his 
horse. 

"It's the biggest buffalo I ever seen," said his com- 
panion. 

"It ain't no buffalo, it's one of them mastodons that 
bug-huntin' outfit's looking for"; and to prove his 
assertion, jumped to the ground and kicked off all the 
bones in sight, thereby proving by their brittle nature 
that they were stone, and not buffalo bones. 
A neighbor who had heard of the find, and knew that 

it was valuable, "traded" Mr. H a six-shooter for 

his interest in it. The six-shooter wasn't a good one, 
and was eventually "swapped" for a pinto pony which 

Mr. H now calls "Dinosaur." The specimen was 

purchased and excavated by the American Museum 
expedition of 1906 and mounted in 1907, thus ending 
the events of a long and checkered career. 

The companion skeleton, mounted in a feeding atti- 
tude, was found near the Moreau River, South Dakota, 
in badlands of the same age. It was discovered by 
Dr. J. L. Wortman and Mr. R. S. Hill, collectors for 
Prof. Cope, in 1882, and was one of the principal 
specimens in the Cope Collection, which through the 
generosity of Mr. Morris K. Jesup, the late president, 
was purchased and given to the American Museum. 

The Trachodonts were kangaroo-shaped reptiles with 
long hind legs, reduced fore legs, and a long tail. That 
they were strictly herbivorous is clearly shown by the 
elaborate dental apparatus. The mouth was expanded 
in a broad duck-like bill, which during life was cov- 
ered with a horny sheath as in birds and turtles. In 

each jaw there 
were from 45 to 
60 vertical and 
from 10 to 14 
horizontal rows 
of teeth, or more 
than 2,000 teeth 
altogether in both 
upper and lower 
jaws. 

The fore limbs 
are reduced to 
about one-sixth 
the size of the 
hind limbs, and 
from the size and 
shape of the foot 
bones, could not 
have . borne much 
weight. They 
were . probably 
used in support- 
ing the fore part 
of the body when 
the creature was 
feeding, also aid- 
ing it to recover 
an upright posi- 
tion. The speci- 
men represented 
as feeding is thus 
posed, so that the 
fore limbs carry 
very little of the 
weight of the 
body. There are 
four toes in the 
fore foot, , but the 
thumb is greatly 
reduced. The 
hind legs are massive, with three well-developed toes 
ending in broad hoofs. 

The long, deep, compressed tail was especially 
adapted for locomotion in the water. It probably 
served also as a balance when the creature stood erect 
on shore. The broad expanded lip of bone, known as 
the fourth trochanter, on the inner posterior face 
of the femur or thigh bone was for the attachment of 
tail muscles, similar to those that enable the crocodile 
to move its tail from side to side, with such dexterity. 
In dinosaurs with short tails that are known by their 
construction to have been land forms, such as Stego- 
saurus and Triceratops, this trochanter is absent. The 
tail muscles were attached to the vertebras by numer- 
ous rodlike tendons, which are preserved in position as 
fossils on the erect skeleton. This family of dino- 
saurs is thought to have been expert swimmers. Un- 
like other dinosaurs, their remains are frequently 
found in rocks that were formed under sea water, 
probably bordering the shores but nevertheless con- 
taining typical sea shells. 

Among living reptiles, the small South American 
iguana (Amblyrhynchus) is thought to be comparable 
in its feeding habits and movements. These modern 
saurians live in great numbers on the shores of the 
Galapagos Islands off the coast of Ecuador. They feed 
exclusively on marine productions and swim out to sea 
in shoals,, feeding on seaweed that grows at the bot- 
tom some distance from shore. The animal swims 
with perfect ease and quickness by a serpentine move- 
ment of its body and flattened tail, the legs during 
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this time being motionless, close pressed to its side. 
This is also the method of propulsion of the crocodile 
when swimming. 

The carnivorous dinosaurs that lived on land, such 
as Allosaurus and Tyrannosaurus, were protected by 
their sharp biting teeth, while the land- 
inhabiting herbivorous forms were pro- 
vided with defensive horns as in Tri- 
ceratops, sharp spines as in Stego- 
saurus, or completely armored body as 
in Ankylosaurus. 

Trachodont was sufficiently protect- 
ed from carnivorous land forms by the 
power to seek and remain in the water, 
and was not provided with horns, spines, 
or plated armor. Its skin was covered 
with small raised scales, pentagonal in 
form on the body and tail where they 
were largest, with smaller reticulations 
over the joints, but never overlapping 
as in snakes or fishes. One of these 
skeletons was. recently found with an 
impression of the skin surrounding the 
tail bones, thus giving even the contour 
of the tail. Preserved in the rocks with 
these dinosaur bones are impressions of 
a variety of leaves, fruits, and tree 
trunks. The living representatives of 
these trees are for the most part now 
found in the 
sub-tropics or 
warm temper- 
ate zones, 
showing that 
the climate of 
that period 
was very hu- 
mid and warm. 

During the 
lifetime of the 
Trachodont s 
several species 
of palms grew 
in the present 
States of Mon- 
tana and Wyo- 
m i n g ; one 
closely resem- 
bles the living 
cabbage tree 
or palmetto of 
Florida. F i g 
leaves and 
fruits were 
abundant, and 
banana and 
persimmon 
leaves are com- 
mon in these 
rocks. Here 
occur also such 
present widely 
separated trees 
as the Ginkgo 
now native of 
China, and the 
Sequoia or big 
tree of Cali- 
fornia. Horse- 
tail rushes were abundant and luxuriant in those early 
marshes; one specimen of Equisetum, was found more 
than sixteen feet long and still incomDlete at each 
end. 

An elevation of the continent caused a drainage of 
the marshy lowlands, and a change from the tropical 



climate to one of lower temperature, with a conse- 
quent change in the vegetation. This probably was the 
chief factor in the extinction of the dinosaurs at the 
close of the Cretaceous period. 

In the rivers and bayous of that remote period there 




By courtesy of Charles U. Beck. 

Iguanas (Aniblyrhynchus) on the Galapagos Islands., These Resemble 
Trachodonts in Feeding Habits and Movements. 




A. Trachodont Mounted to Show Its Extreme Height (17 Feet) When Standing Erect. 

C. Section of the Tail, Showing Impression of Skin. 



lived also a great variety of Unios or clams and other 
fresh-water shells, interesting because they are the 
precursors of the modern Mississippi invertebrates. 
Impressions of the more common plants found in the 
rocks of that period, with sections of tree trunks and 
casts of these shells, have been introduced in the 



groundwork, thus completing, a realistic and compre- 
hensive picture of that remote period. 
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Deposits of Meerschaum In New Mexico. 

Deposits of meerschaum have been located in New 
Mexico, according to a report made to 
the Geological Survey by Douglas B. 
Sterrett, one of its special ■ agents. 
These deposits ; are in the upper Gila 
River Valley, one about twenty-five 
miles northeast of Silver City and the 
other at a mine about twelve miles 
northwest .of Silver City. Mr. Ste<rett 
recently visited the deposits "and se- 
cured samples which when tested con- 
tained iron and particles of grit. Al- 
though inferior to the meerschaum of 
Asia Minor, the more compact massive 
material may perhaps be found free 
from iron stains and of better quality 
at a greater depth. 

The Dorsey mine, lying twelve miles 
northwest of Silver City, is in the bot- 
tom and walls of the canon of Bear 
Creek. This canon has steep cliffs about 
100 feet high at the base and other 
cliffs. above rising to a height of several 
hundred feet. The rock forming the 
canon walls is chiefly light . and dark 
gray to brown- 
ish gray lime- 
stone, with some 
sandstone strata 
included. The 
meerschaum oc- 
curs in veins, 
lenses, seams, 
and balls in the 
limestone. All 
but the balls are 
fillings of frac- 
tures and joints 
which do not 
seem to be con- 
fined to any def- 
inite direction. 
The veins are 
filled with chert, 
quartz, calcite, 
clay, and meer- 
schaum. 

The principal 
source of meer- 
schaum supply 
has been for 
many years the 
deposits in the 
plains of Eskis- 
hehr in Ana- 
tolia, Asia Mi- 
nor, about 120 
miles southeast 
of Constanti- 
nople. Deposits 
of the mineral 
are also report- 
ed to occur in 
Greece, on the 
island of Eubcea; 
in Moravia, Austria, near Hrubschitz; in Spain, near 
Vallecas, Madrid, and Toledo, and in Morocco. 



6. Hear View of the Trachodont. 



On the French Northern Railway many carriages 
are lighted by acetylene, , and the results of using this 
method of illumination are said to be satisfactory. 




Camp on Crooked Creek, Montana, Showing Excavation From Which Trachodont Skeleton Trachodont Skeleton Found Near Crooked 

Was Taken. Creek. 
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BECEHTLY PATENTED INVENTIONS. 
machines and Mechanical Devices. 

SHIFTING ECCENTRIC— H. Lentz, 123 
Kurfurstendamm, Halenaee, near Berlin, Ger- 
many. A means is provided for effecting the 
displacement of machine parts by the direct 
contact of members appropriately toothed or 
screw threaded. When two racks with teeth 
arranged obliquely to length are in engagement, 
the movement of translation imparted to one 
of them may be directly transformed into a 
movement of translation of the other. The 
inventor applies this method for producing a 
displacement of parts such as the sheafs of 
distributing eccentrics, the frames of machine 
tools, etc. 

ADDING ATTACHMENT FOR TYrE-WRIT- 
ERS. — H. H. Burton, Los Angeles, Cal. The 
attachment when secured to a typewriter in- 
terferes in no way with the normal operation 
of the machine. It may be readily removed 
or disconnected when not in use and when in 
use may be adjusted to any portion of the 
machine, whereby a column of figures may be 
added irrespective of their relative location 
as regards the width of the paper upon which 
the figures are being printed. 

ROCK-CLEAVING MACHINE.— -T. Pierson, 
Pigeon ■ Cove, Mass. The object of the in- 
ventor is to provide a novel, simple machine, 
which by manual control will accurately and 
rapidly cleave a granite slab into paving 
blocks, by transversely scoring the slab at 
equal distances apart, and thus cheapen the 
product as well as reduce manual labor that 
is usually employed for the purpose specified. 



Prime Movers and Their Accessories. 

ROTARY ENGINE. — R. Lundquist, La- 
guna de Terminos, Campeche, Mexico. The in- 
vention relates to improvements in rotary en- 
gines adapted to be operated by steam, com- 
pressed air, or any other suitable motive fluid 
under pressure, and the object of the invention 
is to provide certain improved mechanism 
whereby the engine may be more readily con- 
trolled and rotated in either direction at will. 

ROTARY ENGINE.— J. F. Massey, Doug- 
las, Ariz. Ter. The engine forming the subject 
of this invention employs a casing in which 
a series of movable abutments are mounted 
with novel means for moving the abutments, 
and within the casing a steam wheel is revolu- 
ble having a channel for receiving the abut- 
ments, the wheel being provided with slides 
against which the steam acts, and pistons for 
moving the slides. 



Pertaining to Vehicles. 

WATER-BICYCLE.— J. L. Henry, Watson- 
ville, Cal. In this instance the object is to 
provide novel details of construction for a bicy- 
cle, which adapt it for easy and rapid propul- 
sion upon and over the surface of a body of 
water, and also enable the device to be guided 
in any desired direction. 
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Designs. 

DESIGN FOR A CAMPAIGN-BUTTON.— C. 
F. Pearson, Portland Ore. The ornamental 
design shows a circular button with a distinct 
and attractive monogram 3.T.C., standing for 
"Third Term Club," and completely filling the 
area of the circle, and the figure and letters 
represented by a different color or texture 
against the background of the button. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents! each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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V r. V l ww glue f j, s 

Completewith class. Prac- 

full boat equip- ticall lf . 

merit. . '. ■ 

*"™ w starting; 

minimum vibration ; re- 
versible. Positive In- 
jbrication. Finest mate- 
trials and workmanship 
throughout. 
We guarantee satis- 
faction or replace free of expense to 
you. I, 2, 3 Cylinders. 2,2>£, 3, 5, 6 to fa H. P. 
Prompt delivery. Write for catalog. 
The Callle Perfection Motor Co., 134S 2d Ave., Detroit 
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COR FARM AND SHOP WORK, s art 
' without cranking ; no cams or 
gears. Burns Alcohol, Kerosene 
and Gasoline. All sizes in stock — 
2 to 20 horse-power. Steel 
connecting rods. Anti-friction 
bearings; no vibration. Write 
for free catalog. 

Run Separators, Corn 
Shredders, Grist Mills, Pumps, Dynamos, etc 




Detroit Engine Works, 127 Bellevue Ave., Detroit, Mich., U.S.A. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

March 31, 1908. 

AND BACH BEARING THAT DATE 

[See note at end of list about copies of these patents.J 



Abdominal and hernia pad, combined, M. 

A. & C. A. Snell 883,357 

Account register, 0. P. Fogg 883,306 

Acid, electrolytic production of chromic, 

M. Le Blanc 883,651 

Acoustic diaphragm, mechanically actuat- 
ed, M. R. Hutchison 883,643 

Aero tube. W. Pars 883,565 

Alarm system, electric theft, J. J. O'Con- 
nor 883,335 

Aluminium oxids, manufacturing and treat- 
ing composite, M. Buchner 883,286 

Ammonia apparatus, J. Robson 883,487 

Amusement apparatus, H, N. Ridgway, 

883,485, 883,568 

Amusement device, A. G. Andrews 883,441 

Amusement device, H. N. Ridgway 883,484 

Annunciator, S. J. Hoinrich 883,539 

Automatic brake, J. B. Frost 883,637 

Automobiles, latch for change speed gears 

for, E. L,. P. Mors 883,557 

Bag frame fastener, A. J. H. Kuhsiek 883,647 

Bag holder, R. V. Parr 883,477 

Bail and hasp fastener, O. G. Collier 883,451 

Baking powder, F. Blumenthal 883,165 

Bearing for driving and other shafts, J. A. 

Wiggs, Jr 883,369 

Bearing, roller, G. A. McKeel 883,469 

Bed screen and table frame, K. C. MacMil- 

lan 883,328 



InvincibleMarine Motors 

are the latest and most 
approved type, 2 - Cycle 
engines for practical use. 
They are simple, sensi- 
ble, strong and service- 
able, made in three sizes. 
2 H. P. and i% H. P., 
single cylinder, and ^ H. 
P. double cylinder. 

Our engines are sold with complete boat 
outfit under Factory guarantee, at net fac- 
tory prices, which are very reasonable. 
Descriptive catalog free. Send today. 

THE INVINCIBLE MOTOR CO.. 
453 Unity Building, - Chicago, 111. 




Do You Appreciate 

, Absolute Reliability and Easy Starting ? 

Our 1908 Models will contain 

more real motor value than 

has ever before been 

incorporated in one 

I small motor. 

They are made es- 
pecially for the man 
who wants the best. 

CUSHMAN MOTOR. COMPANY 

2026 N. St., Lincoln. Neb.. U.S. A. 




BJLC&i&ME 



j at small cost by attaching the ERIE. 

This includes all parts so that anyone 

can make a strong, durable machine 
I that will climb steep hills. Send 4c. in 

stamps for bike Attachment catalog 

S, or Motor cycle catalog C. 

Mo'orcycle Equipment Co., Hammondsport, N. Y. 



BARGAINS IN 

AUTOMOBILES, IfEW AND SECOND-HANB. 

Largest dealers In the world. 

All makes, guaranteed, at saving of 80 to 75 per 
cent. Send for latest complete list of new and 
second-hand Autos, on hand. Big saying on tires, 
apparel and supplies. Send for our new catalogue 
No. 129, just issued, it will save you money. 

TIMES SQUARE AUTOMOBILE CO. 
1599 B'waj, S. T. City. 1882 Blehlgan Are., Chicago, 111. 



Bed spring, W.' W. Lytle 883,551 

Bee keeper's knife, H. J. Porter 883,343 

Beeswax, bleaching, A. Muller-Jacobs 883.661 

Belt guide, S. D. Felsing 883,185 

Bills and the like, device for holding, A. 

T. Kindwall 883,317 

blackboards, tray attachment for, J. W. 

Hainline 883,402 

Blacking machine, leather, L. Wimmer 883,438 

Blower, G. W. & W. H. Leiman 883,464 

Blowing engine, B. H. Kane 883,316 

Boat, A. H. Friedel 883,455 

Boat, torpedo, E. A. Nilsen 883,664 

Boiler water gage, steam, E. F. Alexander 883,006 

Bolt. See Locking bolt. 

Bolt cutting machines, taper cutting and 

threading attachment for, II. Neville. 883,561 

Book holder, H. B. Utz 883,433 

Book, indexed, W. I. Harp 883,46!) 

Boot or sock, felt, F. W. Savage 883,573 

Boring machine, cylinder, W. J. Hagman . . 883,459 
Boring mechanism, rotary, J. A. Wiggs, Jr. 883,368 

Bottle holder, A. C. E. Erichsen 883,395 

Bottle, indicating, W. C. Schmidt 883,672 

Bottle, nou-reflllable, J. F. Arkenberg 883,609 

Bottle stopper, H. Tueckmantel 883,259 

Bottle stopper, O. Frocheur 883,533 

Bottle stopper, Kirkegaard & Jebsen...... 883.544 

Bottle stopper, H. O. A. Lutge 883,657 

Bottle stopper holder, detachable, B. D. 1 

Thompson 883,590 

Bracket, J. B. Macduff 883,323 

Brake applying device, automatic train, 

Cavanagh & Allan 883.293 

Brick handling appliance, O. Carlson 883,388 

Briquet machine, K. Wessel 883,263 

Broom bridle, A. T. Callahan 883,524 

Broom corn treating machine, O. J. Wahler 883.596 

Brooms, dust settler for, E. A. Davis 883,175 

Brush, flexible, B. G. A. Laitner 883,548 

Brush for parquetry flooring and the like, 

J. Bruyere 883,166 

Bucket, dredger, G. Francis 883,635 

Bushing, pulley clutch, McGregor & Ferris 883.559 

Butter printing machine, J. R. Prouty 883,345 

Cabinet, automatic seed, S. B. Powers 883,233 

Cable terminal, F. B. Cook 883,625 

Calculating machine, W. F. Hausstein 883,403 

Calipers, measuring, J. W. Marr 883,660 

Call box, H. S. Bullock, Jr.. 883,447 

Camera, photographic, F. S. Andrews 883,607 

Can opener, L. D. Jackson 883,313 

Candlestick, miner's, Gault & Stockbridge. 883,307 
Canoes, invisible air chamber and sponson 

for, C. B. Thatcher 883,588 

Car, C. K. Pickles 883,230 

Car for cement or concrete blocks, trans- 
porting and drying. S. M. Chase 883,294 

Car frame,, railway, R. D. Gallagher, Jr. 883.187 

Car grain door, freight, J. B. Smiley 883,353 

Car loader, box, F. D. Buffum 883,288 

Carbon sheets, means for mounting, Megson 

& Sculthorp 883.219 

Carbureter, M. D. Colbath 883.171 

Carbureting apparatus, H. E. Smith .-883.249 

Caster, E. Lockyer 883.655 

Casting apparatus, M. C. Steese 883,253 

Casting machine, R. B. Holley 883,312 

Cellulose, manufacture of, E. Morterud 883,328 

Cement mortar and making the same, wa- 
terproof Portland, R. H. Gaines 883.683 

Chair, J. H. Brownell 883.446 

Chair attachment, I. W. McClanahan 883,330 

Check, J. C. Bell ; 883.380 

Check or money order, J. C. Bell 883,381 

Chimney or stack, O. T. Benson 883,164 

Clamp, H. L. Wyeth 883,604 

Clasp, S. F. Estell 883,184 

Clasp, J. H. Pilkington 883,231 

Cloth, machine for extracting liquid from, 

E. Gessner 883.536 

Clothes drier, A. Baecker 883.162 

Clothes line holder, C. W. Radoll 883.668 

Clothes pin, F. F. Pecor 883,667 

Clothes sprinkler, D. A. McClelland 883,331 

Clutch, friction, H. Lutz 883,658 

Clutch mechanism. Mabley & Franquist. . . 883,552 

Clutch, starting, J. F. Wilkinson 883.266 

Coat pressing machine. A. W. Tindall 883.362 

Coin controlled annaratus. T. S. Patterson. 883,478 

Collapsible box, H. T. Brown, reissue 12 770 

Collar, dog, I. M. Bremer 883,384 

Collar fastener, horse, W. B. Estes 883,631 

Comb. See Toilet comb. 

Combination lock, changeable, W. H. Taylor 883,587 

Composing machine, record strip, Bancroft 

& Indahl 883.377 

Compressor, E. W. Roberts 883,347 

Concrete and the like, machine for mixing, 

T. L. Smith 883,498 

Conduit, sectional outlet, J. L. Kruger 883409 

Cooking utensils, protective device for, El- 
liott & Stanton 883.183 

Cooking vessel, Lenschow & Mathieson 883.652 

Coop, folding, G. E. Jackson 883.405 

Cotton chopper, C. E. Smith 883,580 

Cotton chopper, D. S. Ballance 883,610 

Cotton chopper, W. B. Davis 883,628 

Cotton cleaner, A. Rouquier 883,349 

Covering articles with materials, apparat- 

r, .™ i"h. °- F - Church 883.450 

Crate, folding, B. Barker 883,509 

Crate or box, folding, C. E. Summers 883,251 

Crate or case, folding egg, G. E. Jackson 883,406 
Crusher plate, head, and the like, F. M. 

Canda g«3 q\ q 

Cuff holder, S. S. Fox ...'.. 883'634 

Cultivator attachment for thinning cotton, 

„ *• W- Espich 883,304 

Cultivator frames, means for attaching im- 

plements to, W. E. Walden 883,435 

Curtain catch or holder, L. J. Berg 883 444 

Curtain stretcher, J. Sines 883,495 

Dental bridgework, removable, E. C. Ben- 

nett .... 883,382 

Dental cavity impression tray, T C Trig- 

_ Ser 883.592 

Dental mouth prop, N. L. Polinger 883 232 

Desk, J. S. McComb 883 419 

Dotlnning, method of. E. A. Sperry 883.500 

Diaphragm, W. H. Miller 883 327 

Die carrier, R. Grieser 883 400 

Dipper handle, O. H. Chandler 883!623 

Distribution system. D. Hall 883.195 

Door lock, F. M. Merrill 883 415 

Door, swinging, K. Metzker 883 418 

Draft appliance, differential, W. R. Camp- 

_ be 11 ■ •• 883.449 

Draft equalizer, F. Durgin 883.298 

Draft equalizer, Wedeking & Jacobl 883,599 

Draft rigging, bumper beam, E. C. Wash- 

„ burn 883,677 

Drag and scraper, road, D. McDaniel 883,332 

Drain, A. F. Denier 883,629 

Drawer, money, G. Therrien 883,676 

Drying boxes, conveyer for, M. E. Deionge 883.453 
Dust collector, pneumatic. W. F. Mahonv. 883,413 
Eaves trough and fastening therefor, W. 

„ Peyler 883,632 

Egg testing device, F. W. Gaylor 883,308 

Electric circuit coupling apparatus, N. F. 

Niederlander " 883 225 

Electric conduit fitting, A. R. Laltin 883.549 

Electric generator, inductor, P. Rabbidge. 883,346 
Electric machine, dynamo, R. Siegfried... 883,246 
Electric machines, brush and brush holder 

for dynamo, F. H. Loring 883,550 

Electric machines, supporting structure for 

dynamo, R. Siegfried 883.247, 883,248 

Electric point shifting, signaling, locking, 
and switching apparatus, safety device 

for, Kottmair & Zwac't 883,646 

Electric switch, A. L. White 883,366 

Electric wires, combined fused connector 

and lightning arrester for, F. C. Woods 883,272 

Electrical line protector, F. B. Cook 883,626 

Electrode for the recovery of metals from 

solutions by electrolysis. S. B. Christy 883.170 

Electromagnetic motor, A. H. Beard 883,276 

Elevator safety device, Bennett & Klein... 883,279 

Engine starter, explosive, C. C. Ilg 883.461 

Envelop, M. L. Walter 883,364 

Envelop, T. Gabriele 883,456 

Envelop, J. W. Carraway 883,620 

Envelop, V. McElree 883,662 

Eyeglass holder, M. E. Dripps, reissue 12.771 

Faucet attachment, F. S. Davis 883.176 

Feed water heater, R. Z. de Grau 883,191 

Feed water heating grate, E. C. Willson. 883,602 

Felt-like substance, Beatty & Irving 883,442 

Fence post, L. H. Scott 883,491 

Fence post mold, H. H. Rodgers 883,569 
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Find oat what a 
will do for You 




Commercial Car 




Have you considered the unusual money earning possibilities of motor passenger-cars at 
summer resorts, hotels, country clubs, for sight-seeing purposes and cross country 
transportation ? You should write me at once for facts and figures on the 
kind of service you require. 

Do you know the great saving in time and money that can be made by 
delivering merchandise by power wagons ? Let me tell you the actual 
experiences of others with the RAPID and what it will do for you. 

We make trucks, busses, fire hose wagons, hospital ambulances, and 
anything special desired. 

G. S. HENRY, Sales Manager, 
Rapid Motor Vehicle Co.. . - 131 Rapid Street. Pontiac. Mich. 

We have some excellent open territory for agents who own a garage. 



Seats 12 Passengers, $2,500 




One Ton Delivery, » 1,700 



^TERPROOFED Llt*J£ 



Collars and CUFF5 



Every Man's 
Necessity 



For comfort, fit, style and economy 
LITHOL1N Waterproofed 
Linen Collars and Cuffs are 
almost indiBpensable. Wiped with 
a damp clotli they are as clean as 
when new, with, the original white- 
ness, and never wilt, crack nor fray. 
Not celluloid or rubber. Cuts show 
only a few of the Litholin shapes. 

Collars 25c Cuffs 50c. 

If not at your dealer's, send, living 
styles, size, number wanted, with re- 
mittance, and we will mail, postpaid. 
Booklet of styles free on request. 

THE FIBERL0ID COMPANY 
Dept. II, 7 Waverly Place. New York 



2H.P fUiiFT. Launch 

Engine^ \/&qZpO 



Let us send you tes- 
i from people who 
sing them. 16-18-21-25 and 30 
footers at proportionate prices. Boats and engines guaran- 
teed one year. Shipments made the da^ we receive order. 
Motor the simplest made, starts without cranking, anyone can 
operate them. We are the largest builders of pleasure boats 
in the world and sell direct to user. Free catalog, 
•ETROIT BOAT CO., 1332 Jefferson Ave., Detroit, Mich. 



GURTISS 



WORLD'S 
RECORD 



MOTORCYCLES 

New Single and Double Cylin- 
der Models for 1903 now ready. 
Diamond Medal, Highest 
Award, National Endurance 
run, won on a Curtiss. Send 
for Catalogue H and Booklet 
** Achievements." 

G. H. CURTISS MFG. CO., Hammondsport, N. Y. 





Patent Right on Improved Vehicle Wheel 
FOR SALE 

Best offer takes it. U. S. patent 
821,519; Canada, 105,i25. Built 
of wedge-shaped sections of 
oak. Cut shows one section 
partly with drawn. For low- 
down farm wagons or heavy 
loads. Impossible to break 
down. Durable and easily con- 
structed. A money-maker for 
the right concern. 
G. H. Mitchell, Cumberland Centre, Me. 



WELL 



DRILLING 
Machines 



Over70Bizesand styles, for drilling either deeper 
shallow wells innaytindof soil or rock. Mounted 
on wheels or on Bills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS.. Ithaca, N. Y. 



Practical Pointers for Patentees 

Containing Valuable Information and Advice on 

THE SALE OF PATENTS 

An Elucidation of the Best Methods Employed by the 

Most Successful Inventors in Handling Their 

Inventions. 

By F. A. CR.ESEE M. E. 



144 Pages 



Cloth 



Price, $1.00 



This is the most practical, up-to-date book 
published in the interest of Patentees, set- 
ting forth the best methods employed by the 
most successful Inventors in handling their 
patents. It is written expressly for Patentees 
by a practical Inventor, and is based upon 
the experience of some of the most success- 
ful Inventors of the day. 

Descriptive Circular will be sent if desired. 

MVNN ® COMPANY, . . Publishers 

361 Broadway, New York 



883,553 
883,488 
883,334 



8S3.284 
883,282 
883, 163 
883,649 

883,050 

883,080 
883,520 
883.238 
883,436 
883,580 
883,578 

883,424 



Fence wire fastener, W. H. Sullivan 883,584 

Fertilizer distributer, W. B. Tarrish 883,564 

File, bill, W. Molenaar 883,468 

File, paper, C. E. King 883,543 

Finger cot, F. A. Corliss 883,452 

Fire alarm and signaling system, J. D. 

Nolen 883,226 

Fire brick clamp and stove top brace, F. 

Jones 883,408 

Fire extinguisher, portable, J. A. 10. An- 
derson 883,070 

Fire extinguishers, acid bottle cage for, J. 

M. Miller 883,320 

Firearm aiming device, C. Williams 883,267 

Fireproof floor constructions, centering for, 

G. B. Waite 883,434 

Fluid controller, automatic, M. M. Borden. 883,383 

Fluid fuel furnace, E. C. Voorheis 883.260 

Fluid pressure engine, Smith & Purcell.... 883,430 

Fluorescence of fluorescent substances, appa- 
ratus for exhibiting the, W. G. Levison 883,653 
Fly catcher, T. Kay 883,203 

Fly trap, G. Koinin 883,318 

Fodder cutter, J. Dick 883,301,883,392 

Freight carrier, gravity, W. K. Courtney. 883,297 

Funnel, B. R. Burg 883,289 

Furnaces, combustion and damper regula- 
tor for, F. II. Brown 883,283 

Galvanizing apparatus, L. L. Gibus 883,458 

Garment and book support, P. W. Selinsky, 

Sr 883,428 

Gas and coke, making, L. P. Lowe 883,460 

Gas and separating gasoline therefrom, cool- 
ing, Hastings & Brink 883,040 

Gas, apparatus for making oil, H. Gerties. 883,081 

Gas burner, H. A. B. Helander 883,190 

Gas engine, G. A. Beaudet 883 'ij 1 ' 

Gas engine, air cooled, C. B. Kurtz 883,207 

Gas generators, feed regulator for, C. I.. 

Gerrard * 83 'i 8 2 

Gas street light extinguisher, S. Wells 883,202 

Gate. See Railway gate. 

Gate, F. E. Eldredge 883,182 

Gear mechanism, change speed and revers- 
ing, L. A. Magout 

Gear, short turning, T. Santlstrom 

Glove, A. Newman 

Governing mechanism, automatic, F. II. 
Brown 

Grain conveyer, pneumatic, W. F. Carlton. 

Grinding machine, C. E. Ball 

Grinding machine, A. B. I.antlis 

Grinding machines, grinding wheel truer 
for, A. B. Landis 

Gun parts, mechanism for interlocking, J. 
F. Beck, Sr 

Gyratory structure, G. W. Combs 

Harness swing, J. B. Reno 

Harrow, G. H. Wells 

Harrow, E. Swope 

Harvester, G. E. Shaw 

Harvester and separator attachment, Rog- 
ers & Rucker 

Harvester and shocker, combined corn, G. 
E., C. & R. J. Waller 

Harvester cutting mechanism, corn, F. M. 
Witlerman 

Harvesting sugar cane. II. G. Ginaca 

Heel scourer guard, N. C. Bohr 

Hook setting machine, Barna & Hoffman. 

883,379, 

Hop extracting apparatus, Davidson & 
Burra 

Hops and yeast, forming extracts from, 
Davidson & Burra 

Horseshoe calks, device for removing, .1. C. 
Lilly 

Hose bridge, J. Fine 

Hose clamp, gas, W. H. Mitltllebrook 

Hydrocarbon burner, G. Rehhein 

Hydrocarbon burner, A. Akeson 

Hydrocarbon burners, feed device for, A. 
Akeson 

Hydrocarbon motor, A. A. Low 

Hydrogen, generating, Foersterling & Phil- 
IPP 

Ice cream freezer, M. A. Rowe 

Ice creeper, J. Matteson 

Illusory dramatic effects, apparatus for 
producing, N. Burgess 

Inflating mechanism indicating and con- 
trolling apparatus, C. D. A. Pasteur.. 

Insulated container for liquid air, etc., J. 
F. Place 

Insulator, E. F. Padden 

Insulator, Goddard & Lapp 

Internal combustion engine, L. (1. Saliathe 

Key lock for key-operated machines, L. G. 
Julihn 

Kneading and molding machine, bread, W. 
H. Wood 

Lacing hook setting machine, S. E. Taft.. 

Lamps on vehicles, device for automatically 
controlling, J. W. P. Smithwick 

Level, spirit, G. W. Lingle 

Level, spirit, A. W. Ilight 

Level, spirit, T. J. Mahoney 

Lever, power, W. W. Sutherland 

Lifting apparatus. V. B. Cahill 

Lightning arrester, M. Berry 

Lightning arrester, H. V. Bastin 

Lightning arrester, security, W. E. Drake 

Line holder, F. S. Jolly 

Linotype machine, P. T. Dodge 

Liquid heating apparatus, A. T. Pfeiff... 

Lock, W. Person 

Lock, N. Sahlstein 

Locks, electric alarm for. h\ M. Merrill... 

Locking bolt for guards to openings, C. W. 

McNeil 883,471 

Mail has receiver and deliverer, L. F. 

Kurngeweit 883,547 

Mail holder. T. A. Hill 883,198 

Mailing card, pictorial, A. M. Simon 883.352 

Mangle, L. II. Slaght 883,497 

Manure loader and spreader, combined, F. 

E. Schee 883,243 

Manure spreader, I). K. Wilson 883.268 

Manure spreader, Wilson & Buswell 883,269 

Manure spreader, D. K. Wilson 883,270 

Marker, land, D. L. Smith 883,581 

Masseur and medicator, double, C. n. Mur- 
ray 883,329 

Measuring machine, cloth, C. G. Richardson 883,669 



883.307 
883,537 
883,445 

883,510 



883.174 

883,654 

883,186 
883,220 
883,236 
883,373 

883.374 
883,412 

883,531 
883,570 
883,550 



883,228 

883,479 
883,227 
883,397 
883,240 

883,645 

883,370 
883,256 

883,582 
883.212 
883.642 
883.659 
883.255 
883,448 
883.280 
883.013 
883.303 
883.044 
883,180 
883,339 
883.507 
883.571 
883,410 



The Actual Worth 

Of an adding and listing machine is in what it 
does, how it does it, and how long it will do it. 
The Universal Adding and Listing Machine will 
produce the maximum of nice, clean, clear-cut, 
accurate work with the least effort, and it will last 
longer under any kind of use than any other 
adding and listing machine ever built. 

The Universal always adds what it prints and prints what 
it adds— it prints in just as perfect alignment after years of 
hard use as the day it left the factory. 

The key action is light ; the handle pull is smooth and 
easy ; the adding register is in plain view, just above the 
keyboard ; items to be added are printed in black, blue or 
purple, and the totals and sub-totals are always printed in 
red, right next to the last item. No blank stroke of the 
handle is necessary before taking a total. 

There are so many other important features on the Uni- 
versal tjjat are advantageous for you on your work that you 
ought to write and tell us about your class of work and learn 
what the Universal will do for you, and how it will do it 
easier and faster than you are doing it at present. 

There is no charge or obligation attached to your getting 
all this information. Can you afford not to write us now ? 



Uniyferszit 



Adding Machine 
Company 

3835 Laclede Avenue 
ST. LOUIS 




I WILL MAKE 
YOD PROSPEROUS 

If you are honest and ambl- 
r tious, write me to-day. No matter ' 
'where you live or what your occu-1 
, patlon , I teach you the Real Estate \ 
business by mall; appoint you Special 1 
Representative of my Company in ' 
your town; start you in a profit- 
able business of your own, and 
help you make big money at 
once. Unusual opportunity 
(for men without capital to be- 
I come Independent for life. 
] Full particulars free. Write 
Itoday. Address Dept. D.B.Y 
1 National Co-Operative 
Realty Company, 
Chicago, 111. or 
. Washington, D. ('. 



MO MOTORCYCLE 




We have the largest line of New 
and used Motor Cycles, Part* and 
Supplies in the couotry, at the 
lowest prices. Every machine 
guaranteed. We are the largest 
and only exclusive Motorcycle 
House in the world. Send for our 
1908 Catalog. Repairs a specialty. 



Hotors and Castings for Air Ships 

Harry R. Geer Co., 851 McLaran Ave., St. Louis, Mo 



Everything for the Automobile 

SUPPLIES AND PARTS 

AT LOWEST PRICES 

Our 1808 Catalog lust 
| out - 200 paces, 1,000 
| illustrations. 5.0U0 
SavesYou Money ^M^ descriptive prices. 

= Sent Free 
NEUSTADT AUTOMOBILE AND SUPPLY COMPANY 
3932 Olive Street, St. Louis, Mo. 




How to Build a 5 H.P. 
Gas Engine at Home 

In Scientific American Supplements 
1641 and 1642, E. P. Lake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home. Com- 
plete working drawings are published, 
with exact dimensionsof each part. Price 
by mail for the two Supplements, 20cents. 

Order from your 
newsdealer or from 



^V 



MUNN &, COMPANY 
Publishers 

361 Broadway, New York 



Merry-go-round, A. M. Sweetwood 883,585 

Metals and alloys, apparatus for obtaining, 

E. Viel 883,595 

Metals and alloys by reduction, obtaining, 

K. Viel 883,594 

Meter. See Steam meter. 

Military defense, portable barbed machine 

for, K. Shiramine 883,494 

Milk, cream, etc., apparatus for cooling 

and ventilating, A. T. Pfeiff 883,338 

Miner's knife, G. II. Landers 883,648 

Mirror, I'\ E. Bosworth 883, GIG 

Mold for making florists' benches, L. Witt- 

bold 883,439 

Motor cars, device for carrying spare wheels 

or tires on, A. J. Bailey 883,274 

Motor controller, electric, II. D. James 883,200 

Motor machine steering gear, II. B. I)it- 

wiler 883,179 

Multiple drill, G. T. Reiss 883,481 

Musical instrument, stringed, Muller & 

Stein 883,222 

Nail puller and starter, B. F. Lindeman . . 883,321 

Necktie slip device, C. Reynolds 883,483 

Newspaper bolder, J. Ohsol 883,336 

Nozzle for irrigating systems, E. L. De 

Long 883,527 

Nut, axle, W. W. Jones 883,314 

Nut lock, G. A. Pattillo 883,560 

Nut lock washer, E. Z. Wenrich 883.505 

Nutcracker attachment, J. F. Moy 883,558 

Oil, W. N. BlakemaD, Jr., 

883,515, 883,519, 883,521, 883,522 

Oil burner, crude, J. N. Carter 883, G21 

Oil gasifier, W. II. Neher 883,472 

Ordnance tiring mechanism, E. Schneider. . 883,570 

Ore separator, J. E. Belt 883,278 

Packing, rod, O. J. G'arlock 883,534 

Padlock, F. M. Merrill 883,414, 883,417 

Paint compound, W. N. Blakeman, Jr., 

883,513, 883,517 
Paint compound and making the same, W. 

N. Blakeman, Jr 883,514, 883,518, 883,520 

Painting machine, wheel, II. 1'. Corbin. . . . 883.172 

Pants presser, C. A. Nelson 883, 5G0 

Paper coating machine. C. F. Spaulding. . 883.359 

Paper holder, toilet roll, T. T. Graser 883.538 

I'aper shell making machine, J. Chesney.. 883. 169 

Pencil, C. A. Smith 883,354 

Perforating machine, keyboard, Bancroft & 

Intlahl 883,376 

Perforating machines, re winder for. Little- 
field & Drinkwater 883.213 

Phonograph stop, S. W. Gibbs 883,190 

Photographic printing apparatus, continu- 
ous, B. H. Bragg 883,617 

Photographic printing machine, Everett & 

McAdam 883,396 

Piano actions, implement for replacing bri- 
dle tapes in, G. W. Till 883,502 

Piano flange, G. II. Campbell 883.387 

Piano tuning pin, J. J. Bruer 883,285 

Pianos, detachable automatic action for, 

E. A. Steel 883,252 

Pie tin, E. O. Cook 883, 296 

Pigment compound and making the same, 

W. N. Blakeman, Jr 883,516 

Piles against worms, etc., protecting. Apfel 

& Earnest 883,507 

Pin, F. P. Anello 883,375 

Pipe union, E. Lienert-Market 883,320 

Pipes, adjustable trap for soil, E. T, Bar- 
ker 883,275 

Pitchfork, A. II. Knox 883,545 

Plant cutter, S. F. Stoltzfus 883,361 

Planter and fertilizer distributer. com- 
bined, G. S. Sheffield 883,493 

Planter row marker, II. Shrader 883,244 

Planters, wireless attachment for check- 
row corn, Elder & Scoggins 883,394 

Plow, wheeled, I. A. Weaver 883,365, 883,678 

Plows, automatic releasing device for 

gang, M. Joyce, Jr 883,315 

Pocket and garment supporter, combined, 

B. Ortell 883,475 

Pole, R. S. Orr 883,474 

Police call, fire alarm, and watchman's 

box, combined, J. G. Nolen 8S3.G65 

Post brace, C. Krabill 883,205 

Potato bugs, means for gathering and de- 
stroying, A. J. Buhler '. . . . 883,618 

Power transmission device, R. M. & M C 

Thornburg 883,431 

Printing device, blue, C. de Lukacsevics. . . 883,214 
Printing machine, automatic, Nelson & 

Bard 883.421 

Printing machine, blue, C. Lukacsevics 883,322 

Printing press rotary folding mechanism, 

II. P. Husby, reissue 12.772 

Pump, G. Sippert 883. 496 

Pump, rotary, J. F. Neville 883,224 

Pump, rotary, G. Wilson 883,271 

Pump, stomach, J. F. Stallsmith 883,583 

Pumping apparatus, oil well, Bancroft & 

Crawford 883.G12 

Rail joint, J. P. H. Bailey , .... 883,508 

Rail joint, R. B. Kennington 883.542 

Rail joint. W. D. Williams 883.601 

Kail tie, R. C. Nichols 883.562 

Railway gate and signal, automatic, F. 

Kroll 883.546 

Railway switch, automatic, Sparks & Allen 883,358 
Railway switch, electric street, J. 1*. & T. 

P. Dowd 883,181 

Ratchet wrench, H. E. Geffcken 883,309 

Rats, mice, and other animals, device em- 
ployed for exterminating. Barad & 

Markoff 883,611 

Relief ograph carriage operating mechanism, 

R. Grieser 883,401 

Relief ograph feeding mechanism. R. Grieser 883,399 

Road bed. J. L. Dickson 883,178 

Rock digger, W. L. Combs 883.624 

Rotary engine, Gause & Oonrady 883.188 

Rotary engine, J. A. Leask 883.319 

Rotary engine, F. F. MacLean 883,324 

Rotary engine, H. C. Schaefer 883.575 

Rotary engine, A. E. Abbott 883,605 

Rotary explosive engine, J. C. Walker 883, 3G3 

Rotation indicating instrument, Browne & 

Palmer 883,385 

Sad Iron waxer, polisher, and holder, A. 

Solomon 883,250 

Saddle, harness, J. Y. Gray 883,193 

Safety pin, J. E. Singleton 883,429 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CARBFULLY.— You will find 
inquiries for certain classea of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. In 
evory case it is necessary to give the number 
of the inquiry. MU1NN&CO. 



BUSINESS OPPORTUNITIES. 

$103 TO $150 MONTHLY IS PAID OUR GRADUATE 
CHAUFFBUKS AND REPAIR MEN. Six hundred 
men of intelligence and mechanical bent needed tor 
Spring demand. Resident or Correspondence 
courses in construction and repair — practical road 
and shop work— at any of our branches, teaching 
each man just what he needs, tuition accordingly. 
For further information and - full particulars ad- 
dress Auto Schools of America, 1G80 Michigan Ave- 
nue, Chicago. 

BIG MONEY any locality operating or selling our 
Combined Mintalets and Crvstalets Vending Machines. 
New Idea. Lawful. Fine sideline. Machine senton trial. 
Crystal Vending Co., 8 Monypeny Bldg., Columbus, O. 

MANUFACTURERS AND INVESTORS. Patent on 
new and practicable id£a in Folding Umbrella construc- 
tion, having merit, for sale or royalty, well worth in- 
vestigating. Address Wm. Thedorf, St. Vincent, Minn. 

PATTERN LETTERS AND FIGURES (White Metal 
and Brassl for use on patterns for castings. Large va- 
riety, prompt shipments. Send for catalog. H. W. 
Knight & Son, Seneca Falls, N. Y. 

Inquiry No. 8591.— Wanted names of one or two 
concerns making plate ice machinery. 



OLD COINS AND STAMPS. 

$5.75 PAID FOR Rare Date, 1853 Quarters. Keep all 
money coined before 1875 and send 10c. at once for-a set 
of two coin and stamp value books, size 4x7. It may 
mean your fortune. C. W. Clarke&Co„ Le Roy, N. Y. 

Inquiry No. 8601.— Wanted an incandescent lamp 
burner for kerosene lamps. 



PATENTS FOR SALE. 

IMPROVED TRENCHING HOE OR LAWN TRIM- 
MER. U. S. Patent 871,665. On a royalty basis, bi. B. 
Cahoon, 93 s. Balch Street, Akron. Ohio. 

FOR SALE ON ROYALTY— Patent No. 793,279. Im- 
proved natural or artificial gas mixer for all pres- 
sures. Warrants investigation. Correspondence so- 
licited. F. H. Crawford, 52 W. Gay St., Columbus, Ohio. { 

ANTI-SNORING DEVICE, Pat. No. 876,491. Prevents 
bad dreams, nightmares, snoring, and other disagreeable 
features while sleeping. Carl F. Rohwer, Hot Spgs, Ark. 

FOR SALE.- Patent No. 878,565. on a double foot plow. 
Recently patented invention. For particulars address 
W. L. Selman, Summerville, Ga. 

Inquiry No. 8592.— Wanted an aluminum welding 
compound. 



HELP WANTED. 

BRAIN BROKERS —Twelve offices serving 25,000 
employers. Office, Sales and Technical positions open. 
Ambitious men write for information and particulars, 
Hapgoods, 305 Broadway, New Ycrk. 

Jnquiry No. 8593.— Wanted metal and glass awn- 
ings for export to Cuba. 



AGENTS WANTED. 

YOU CAN DECORATE China, Burnt Wood, any- 
thing, plain or in colors, from photographs. No talent 
required. A new artappealsto 67erybody. Cost small, 
profits enormous, decorating or teaching. Outfits sup- 
plied. Stamp for information and agent's prices. 
B. K. Vallance Co., Elkhart, Ind. 

AGENTS WANTED in every county to sell the Trans- 
parent Handle Pocket Knife. Good commission paid. 
From $75 to $300 per month can be made. Write for 
terms. Nove'ty Cutlery Co., No. 2 Bar St., Canton, O. 



Inquiry No. 

spring motor. 



8594.— Wanted spring suitable for 



TYPEWRITERS. 

TYPEWRITERS.-Hammond, $10; Remington, $12; 
Smith Premier, $18: Oliver, $29. All guaranteed for one 
year. Send for catalogue. Harlem Typewriter Ex- 
change, Dept. B, 217 West 125th Street, New York. 

Inquiry No. S595.— Wanted small piant for manu- 
facturing lye, hominy, horseradish and Saratoga chips. 



AERONAUTICS. 

INSTRUCTION.— Three courses; Balloons, Dirigibles, 
Aviation, prepared by Lieut. C. Espitallier. French 
Army. Catalogue. International School of Aeronaut- 
ics, 2 East 29th Street, New York. 

MALLET, Paris, Spherical Balloons and Dirigibles. 
Chauviere. Paris, Aeroplanes, Helicopteres. Antoin- 
ette Aviation Motors. Hue Aeronautical Scientific In- 
struments. Agent, A. C. Triaca, 2 East 29th St., N. Y. 

Inquiry No. 8596.— Wanted to buy printed pillow 
tops for sofa pillows. 



BOOKS AND MAGAZINES. 

BUILD MISSION FURNITURE. Send 20 cents for 
three designs of easily made pieces of furniture for 
hall, den or library. Full directions for making and 
putting together. Furniture can be made by anyone 
who can handle a saw. List of books on home handi- 
crafts free. Ask for free sample copy of Electrician 
and Mechanic, finely illustrated magazine written in 
popular style, devoted to all kinds of mechanical work. 
Sampson Publishing Company, 1151 Beacon Building, 
Boston, Mass. 

INVENTORS— MECHANICS-MANUFACTURERS. 
Send 25c. for three months' subscription and premium. 
Best monthly magazine in its special line. $1.00 yearly. 
Modern Machinery. Dept. B. Security Bldg., Chicago. 

Inquiry No. 8597. — Wanted to buy an alcohol 
furnace to heat a hot water system. 



HOUSEHOLD NEEDS. 

BUTCHER'S BOSTON POLISH is the best finish made 
for floors and interiorwoodwork. Not brittle; will not 
scratch or deface like shellac or varnish. Send for free 
booklet. For sale by dealers in Paints, Hardware and 
House Furnishings. The Butcher Polish Co., 356 At- 
lantic Avenue, Boston, Mass. . 

Inquiry No. 8598.— Wanted to buy water turbines. 



PHOTOGRAPHY. 

AMERICAN PHOTOGRAPHY succeeds American 
Amateur Photographer, Camera and Dark Room and 
Photo Beacon. The editors of each now join in making 
a magazine which should be in the hands of every pho- 
tographer, professional or amateur. 15 cents monthly, 
$1.50 per year. Three specimen copies for a auarter. 
Am. Photographic Pub. Co.. 361 Broadway, New York. 



Inquiry No. 8599. 

per cylinder head. 



-Wanted to buy a 12-inch cop- 



GRE-SOLVENT. 

GRE-SOI.VENT instantly dissolves Machine-grease, 
Paint, Ink, etc., from hands. Beneficial to skin. Sells 
like wildfire to every mechanic. Agents wanted. Big 
profits. Free sample. Do it now. Utility Co., 646 W. 
44th St , N. Y. City. 

.-.Inquiry No. 8600.— Wanted to buy large quanti- 
ties of wooden mangle roller blocks. 



Sash fastener, J. M. Urick 883,593 

Saw jointer and gage, combined, E. J. 

Hicks 883,641 

Saw, rip, Schaller & Adams . 883,671 

Sawing machine, segment, W. W. McKee. . 883,333 

Scarf pin securing device, I. Reiness 883,422 

Scene shifting device, E. Giulietti 883,193 

Screen. See Bed screen. 

Scrubbing machine, I<\ Bicklein 883,512 

Seal,- J. G. Swaltow 883,501 

Seal lock, L. I. Hamilton 883,638 

Seam, S. Borton 883,614 

Seam, Borton & Birge 883,615 

Seat iron, G. W. Luke 883,215 

Sectional case, Abramson & Person 883,506 1 

Seed dropper, W. B. Farrish 883,563 I 

Separating incombustible materials having 
different melting temperatures, M. 

Leitch 883,208 

Sewer mold, K. O. Guthrie 883,194 

Sewing machine, boot and shoe, M. T. 

Denne 883,300 

Sewing machine gage, M. Fose 883,532 

Shade bracket, L. Schachner 883,574 

Shaft, vehicle, G. F. Skelton 883,579 

Shears, C. Geis 883,457 

Shedding mechanism, W. W. Hubbard 883,541 

Ship cleaning apparatus, A. R. Rogers . . . 883,423 

Shirt attachment, V. Hansen 883,639 

Shoe, F. W. Homan 883,199 

Shoe, L. L. Bloomington 883,281 

Shutter worker, A. S. Pierson 883,341 

Sign, illuminated, J. Hotchner 883,682 

Signal and train stopping apparatus, com- 
bination, A. L. Ruthven 883,350 

Signaling systems, receiver for space, L. D. 

Wildman 883,437 

Skirt supporter, G. Wettlaufer 883,264 

Sled W. J. Tolle 883,258 

Smelting furnace, electrical, K. A. F. 

Hiorth . . . .- 883,311 

Soap, manufacture of floating, A. Stolir.. 883,360 

Soldering furnace, N. W. Lundy 883,216 

Sole, boot and shoe, 0. C. Davis 883,299 

Spark arrester, N. Martin 883,218 

Sparking device, H. Maillard 883,554 

Spraying device for watering streets, A. 

Thomas 883,257 

Stable attachment, S. R. Kimball 883,204 

Stacker, hay, S. E. Fowler 883,633 

Stage apparatus, N. Burgess 883,290 

Standing matter holder, Domsgen & Ku- 

jawa 883,302 

Station indicator, R. Toennes 883,591 

Steam generator, H. E. Penney 883,229 

Steam generator, G. W. Jessup, Jr 883,407 

Steam meter, C. E. Sargent 883,670 

Sterilizing apparatus, E. Kronman 883,463 

Stool and walking stick, combined camp, G. 

S. Sherwood 883, 674 

Stopper. See Bottle stopper. 

Stopper extractor, E. Renkenberger 883,482 

Stovepipe hanger, c. W. Shepard 883,673 

Switch actuating device, N. F. Roadhouse 883,486 

Switch clip, J. Clay $£3,389 

Tag stringing machine, L. A. McGrath.... 883,223 

Telegraph repeater, S. D. Field. 883,530 

Terminal connector, H. T. Johnson 883,201 

Textile spreading device, E. Gessner 883,535 

Ticket case, R. R. Clark 883,295 

Tie holder, G. & C. Breeze 883,282 

Time recorder, J. D. Smith 883,355 

Time recorder, A. A. Newman 883,473 

Time switch, C. E. Avery 883,273 

Tin, electrolytic production of pure, A. J. 

M. Thirot 883,589 

Tin scrap, apparatus for detinning, M. 

Leitch 883,410 

Tin scrap, detinning, M. Leitch 883,411 

Tin scrap rending and shredding apparatus, 

M. Leitch 883,209 

Tin scrap, treating, M. Leitch . . . '. 883,210 

Tin scrap treating apparatus, M. Leitch.... 883,211 
Tire for vehicle wheels, flexible, C. C. 

Gouin 883,398 

Tire setter, C. O. Pearce 883,666 

Tire shield, pneumatic, F. W. Savage 883,572 

Toaster, A. E. Traeger 883,432 

Tobacco stemming machine, J. T. Carter.. 883,622 

Toilet comb, W. S. Warren 883,598 

Tool, compound, N. McAslan, reissue 12,773 

Tool handles, coupling member for, W. E. 

Smith 883,499 

Toy, J. Zimmermann 883,372 

Toy, B. B. Coleman 883,390 

Toy device, campaign, E. Wolff 883,440 

Toy gun, B. Hestness 883,197 

Toy magazine gun. W. D. Raney 883,234 

Tracker bar, shiftable, A. Kuhle 883,206 

Tracks, curve for overhead, A. H. Neller. 883,663 
Trains, device for transferring parcels to 

and from moving, A. J. Rudolph 883,239 

Tramways, self adjusting sheave for cable, 

H. G. Ferris 883,529 

Trap. See Fly trap. 

Trap door, L. J. Berg 883,443 

Tree holder, F. Rauch 883,235 

Trolley harp, E. J. Harrison 883,310 

Trolley harp attachment, W. F. Savage 883,242 

Trolley pole mechanism, automatically trip- 
ping, T. H. Mars 883,217 

Truck side frame, car, A. Lipschutz 883,465 

Trunk, T. J. McKay 883,420 

Truss braced tree, B. F. Pinson, Jr 883,342 

Turbine, steam, P. J. Hedlund 883,404 

Type casting and composing machine, J. 

R. Rogers 883,425 

Type machine, Bancroft & Indahl 883,378 

Typewriter, shipper's, W. W. Frantz 883.636 

Typewriter support, W. E. Fetch 883,305 

Typewriting machine, J. A. Edlund 883,393 

Typewriting machine, C. E. Kelley 883,462 

Typewriting machine, J. C. McLaughlin.. 883,470 

Umbrella, collapsible, J. Bellis •. . 883,277 

Umbrella covering, removable, M. E. Paris 883,476 
Umbrella crown and runner. H. C. Warfel 883,503 

Umbrella, folding, M. B. Smith 883,675 

Valve action, pneumatic, J. Wieser 883,600 

Valve, drainage, C. C. Peck 883,337 

Valve for filling machines, float, F. C. H. 

Strasburger 883,254 

Valve for internal combustion engines, in- 
duction, R. E. Phillips 883,340 

Valve for steam engines, emergency cut- 
off, W. D. Ranney 883.480 

Vault, grave. W. A. Crew 883,627 

Vault, portable burial. F. c. Searle 883,492 

Vehicle attachment, motor, J. H., Jr., & G. 

J. F. Carpenter 883,167 

Vehicle brake, E. A. Johnston 883.202 

Vehicle spring, Smith & Klassen 883,356 

Vehicle steering device, G. H. Young 883.371 

Vending machine, E. P. Bruton 883.523 

Vending machines, coin-controlled attach- 
ment for, B. D. Campbell 883,386 

Wagon jack, W. L. Preston 883,344 

Wagon running gear, S. K. Dennis 883.301 

Watch winding and setting mechanism, H. 

Sandoz 883,427 

Water, apparatus for separating foreign 

substances from, V. Antoine 883,608 

Water heater, A. W. Schramm 883,490 

Water motor, C. Weber 883,504 

Water purifying and regulating means, H. 

E. Sibson 883,245 

Water purifying system for swimming 

tanks, G. D. Mitchell S83.467 

Water treating, storing, and delivering ap- 
paratus, M. Miller -..883,221 

Water wheel, J. R. De Remer 883,528 

Weather strip, J. E. Scott 883.351 

Weatherstrip, W. W. Withenbury 883,603 

Weighing machine, G. Hoepner 883,540 

Well boring machine, rotary, J. A. Wiggs. 

Jr. 883,265 

Well casing, apparatus for screwing, W. L. 

Dunn 883.630 

Welt dressing machine. G. R. Cheesman . . . 883,525 
Wheel guards, mud shield for vehicle, G. 
' W. Dunham 883,454 



Samples FREE to Engineers 

Write to us for samples and circulars of our Improved Packings — Steam, Water, 
Air. They are a distinct advance over all other packings. 

lied Breast Packing 

A Standard Red Sheet Packing - 

Sayen=lleed Asbestos Packing 

For II Iff h Pressure and Super-heated Steam , 

Mercer Packing 

Graphite and Rubber, Semi- Vulcanized 
MERCER RUBBER COMPANY, Hamilton Square, N. J. 

(Did you notice in this magazine issue of October 5th an especially welt written desertion of our factory? ) 



A case of 
Looking before you leap ^ 

TPHERE is not a day passes that we are not asked to 

■*■ make an allowance for one or more of the just-as- 

good-as-the-Burroughs machines, in the purchase of a 

Burroughs Adding and 
Listing Machine 

Why?" 

Because the original purchaser bought with, 
out looking. 

Our little book "Points of Excellence" 
is a liberal education in adding machine 
mechanism. Get it — read it — it means 
that you will then be able to talk the. 
adding machine question by the card. 

Get the book today — better be safe 
than sorry. 

The book is free. 

Burroughs Adding 
Machine Company 

Block 89, Detroit, Michigan, U.S.A. 




You Can Own AFaGtory Like This 



h4 WE START 

tt YOU 

"~ 111 A Business Ot 

- YOUR OWN 

Right InYour Home Town 



WE YtlUL START YOU ' 

In the Glove Business and Show You How You Can 
Make One Dollar Grow Rapidly Into Two 

We will itart you In a prosperous business of your 
own right in your own town, we want you to start a 
Canvas Glove Factor;, to become prosperous. We want to 
show you how this can be done on very little capital (from 
130.00 to J145.00), with the possibility of making; thou- 
sands of dollars within a short time. 

We can give you a start where you can make Five, 
Ten, Fif tee n or Twenty thousand dollars a year. This is 
not a get -rich-quick or catch-penny scheme, but simply an 
opportunity to get into the manufacturing business, which 
with a reasonable amount of work and attention to busi- 
ness will make a man or woman a prosperous factory 
owner in a short time. 

We expect to start only a LIMITED number of these factories 

One can be started In any spare room or small store 
room and be enlarged as the business requires. We do all 
this for you, start your factory, simply with the under- 
standing that you buy your supplies from us so longas our 
prices are as low or lower than you can get elsewhere. 

This Book FREE 

We want to prove to 
you that everybody in the Glove 
business is successful and making 
money — for that reason we want 
you to get this book. This valuable 
book contains a great deal of infor- 
mation about the secrets of the 
Glove business and how anyone 
with a capital of from $30 to $145 
can easily make moneyfast — right 
from the start. Send for it right 
now, today. It Is free. 

THE McCREERY MFG. CO. 
852 Dorr Street, Toledo, O. 




g£§nSS STORAGE BATTERIES 

STATIONARY and PORTABLE. Any size for 
any duty. Oldest and truest system in the world. 
Hioh Capacity. Long Life* Send for catalogue. 
NASCHKE STORAGE BATTERY CO., 27J Michigan Ave., CHICAGO 



NORTHERN 

M. A MOTOR CAR CO.. DETROIT A M 

"Silent as the Stars" 

The Practical Family Car 

— A car built to carry the family— strong;, 
enduring;, reliable— and supremely easy rid- 
ing;, because of its four full elliptic springs 
and perfectly balanced engine. 

—a car with the simplest control and sim- 
plestmechanism of any automobile; a car that 
will give you all the real-enjoyment of motor- 
ing and long-continued, satisfactory service 
—with the assurance of little expense in main- 
tenance. A car that you can drive and care 
for yourself— perfected by five years' experi- 
ence manufacturing this one model* 




RowbOc\t«20 - 



20 Different Designs 

J Can ship immediately in any auantity. 
Need No Boat House. Never Leak. 
T Rust, Check, Crack or Rot. Kvery boat I 
has water-tight compartment, so cannot I 
sink. Write for FJtKE Illustrated Cata- 
logue and Special Prices. 

Michigan Steel Boat Co., 126 Bellevue Ave., Detroit, Mleh. 




Would You "Make the Round 
Trip" Without Uncertainty? 

Investigate the 

Hildreth 
Marine Motors 

We are ready to 

"SHOW YOU" 

Send for valuable facts 
about Marin e Motors. 

THE HILDRETH MFG. CO. 

703 Sheridan, Lansing, Mich., U.S. A 



What Do You 
Want To Buy 



? 



\ 



We can tell you where to 
buy anything you want. 

Write us for the addresses 
of manufacturers in ANY 
line of business. 

Novelties, Special Tools, 
Machinery, Equipments. 

New Patent LABOR- 
SAVING DEVICES. 



MUNN & CO., Publishers of Scientific American 

361 Broadway. New York, U. S. A. 



April ii, 1908. 
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Let the 
Government 
Help You 

An extensive department is main- 
tained at Washington, D. C, to 
furnish information to anyone on 
any particular subject. Much of it 
is entirely free, while some very rare 
and valuable publications may be 
had for the cob. of printing. 

One of these is a volume of Memo- 
rial Addresses on Lincoln, Garlield and 
McKinley. 246 pages, beautifully il- 
lustrated and bound. Price only 
$1.50, postagefree. Prospectus and 
pages free on application. 

Government 
Publications 

cover every branch of human know- 
ledge. Write for free list of the 
publications available on the partic- 
ular subject in which you are in- 
terested, such as Food and Diet, 
Agriculture, Poultry, Laws of the 
U. S., Medical Research, Engineer- 
ing and Mechanics, and it will be 
sent you. 

Make remittances to Superintendent 
of Documents, Washington, IX C, by 
postal money order, express order, or 
currency may be sent at owner's risk. 
Postage stamps will not be received. 
Price lists free. Be sure to state par - 
ticular subjects on which information 
is desired . Address 

SUPERINTENDENT OF DOCUMENTS 
Washington, D. C. 



1 Detroit 

Engine 



^29^ 



I Starts ■without cranking; do 
I cams, valves, springs or spro- 
I ckets. Only 3 movi 
I All bear- 
ings bab- 
I bitted. For 
1 your Row 
I Boat, Sail 
I Boat, Launch 
I Send for 

testimonials. 
I SEND FOR FREE CATALOG. 



3-5-7-10 H. P. 

Proportionate 
prices. Cyl- 
inders and 
pistons 
ground. 
Crank 
shaft 
drop for- 
eed steel. 
All sizes 
read; to ship. 
DETROIT ENGINE WORKS, 

1332 Jefferson Ave., Detroit, Mich 




^MAXIMUS 



Self -Cleaning 

" I M 



R 



Increases power and speed of 
engine. Stopsspark plugtroubles. 
Saves gasoline and batteries. Trial 
price any cylinder, including 
Bulc-k Special, $8 prepaid. 
Money back in 30 days if wanted. 

The Beckley-Ralston Co. 
78 Michigan Av., Chicago 




LIGHT THAT NEVER FAILS 



Will produce better light and more of it 
for less mon< 
jt l \z In: n<* devii 

%, tion guaranteed. Sp 

^ and territory con signed to the right party, 

I? We want a good rn.an.in every city, town 

and village in the world. Write to-day 

for complete catalogue No. 99. 

NATIONAL STAMPING & ELECTRIC WORKS 

1 50-1 58 So. Jefferson St., Chicago, U. S. A, 




KING 

Folding 

CANVAS BOATS 

Lighter, more durable than wood. Serviceable in salt water. 
Puncture-proof; non sinkable; can't tip over. A revelation in 
boat construction. Can be carried by hand, or checked as b:»e;- 
K&gS. When not in use, fold up into a package. Send Be for 
Catalog, 100 Engravings, KINfi FOLMNti BOAT CO., 681 
Lake Street, Muskecnn, Mirh., formerly Kalamazoo. 



60 YEARS' 
RIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description way 
quickly ascertain cur opinion free whether an 
invention is probably patentable. Communica- 
tions strictly conOdentlal. HANDBOOK on Patents 
sent free. Oldest apency for securing patents. 

Patents taken throueh Munn & Co- receive 
Bper.ni! notice, without c harg e, in the 

Scientific American. 

La'/gest Cll*« 

Terms, *3 a 

Sold by all newsdealers. 



A handsomely illustrated weekly. 
culatior< of any acient"" 
year : four months, $L _ 

MUNN &co. 36 ' B ' Md -« New York 

Branch Office. 636 r SU Washington. D. C. 



Wind shield, J. Webster 883,261 

Window, II. J. Davison 883,177 

Window lock or latch, E. A. Marsh 883,555 

Window screen, B. C. Rockwell 883,348 

Winker blind, W. L. Buerger 883,287 

Wireless receiving instrument, P. O. Sar- 
gent 883,241 

Wood member joint, F. A. Schossow 883,480 

Wrench, L. Chapman 883,168 

Wrench, J. Reif, Jr 883,237 

Yard meter, W. B. Schultz 883.577 

Yoke fastening, neck, W. W. Long 883,656 

Zinc chlorid, making, R. R. Rust 883,426 

DESIGNS. 

Badge, C. A. Winship 39,227 

Bed pan, Meinecke & Hogan 39,236 

Bottle or flask, D. W. Greig 39,231 

Box, G. A. Kruttschnitt 39,233 

Chafing dish and stand, C. Nelson 39,229 

Fabric, textile, II. Jacobson 39,239,39,240 

Garment clasps, base plate for, B. T. Wen- 
dell 39,237 

Glass vessel, O. J. W. Higbee 39,230 

Lamp, II. Saxon 39,234 

Liquid dispensing vessel, L. G. Langstaff. . . 39,232 

•ven, baking and warming, L. Stockstrom . 39,235 

Tray or receptacle, F. E. Barker 39,228 

Type, font of, P. Terrell 39,238 

TRADE MARKS. 

Balls, tennis, Geo. Borgfeldt & Co 68,359 

Blank forms, printed, W. S. Mitchell 68,341 

Boots and shoes, leather, Geo. D. Witt 

Shoe Co 68,334 

Calking tools, H. Mueller Manufacturing Co. 68.335 

Canned tomatoes, E. Robinson 68,365 

Chili spice preparation, Gebhardt Chili Pow- 
der Co 68,358 

Coats, vests, trousers, and overcoats, Kuh, 

Nathan & Fischer Co 68,349 

Demulcent, toilet cream, and skin food, F. 

A. Luyties 68,350 

Disinfectants, deodorizers, and insecticides, 

Orient Spray Co 68,351 

Dough cutters and crimpers. O. J. Coppins. 68,331 
Fertilizers, Virginia-Carolina Chemical Co., 

68,321, 68,327, 68,342 

Gin, Edward & John Burke 68;357 

Gin, sloe, Tanqueray Gordon & Co 68,368 

Hair restorer, M. M. Snyder 68,353 

Incubators and brooders, A. L. Pinkerton- 

Gardiner 68,363 

Jewelry, certain, C. A. Marsh & Co 68,361 

Lemons, preparation of, C. M. Brooke 6S..345 

Manicure implements, Miller Bros 68,340 

Medicines, certain, M. J. Bacon 68,343 

Medicines, certain, Curtiss Medicine Co.... 68,346 

Ointment, S. J. Birekhead 68,344 

Paint and turpentine, mineral, Lino Paint 

C 68,360 

Paper, ' toilet, Continental Paper Bag Co., 

68,329, 68,330 
Patterns for garments and wearing apparel, 

Morse Broiighton Co 2f'2So 

Pipes, Dusel, Goodloe & Co 68,332 

Towder, toilet cream, and rouge, face, TV 11- 

lard White Co SI'Slfl 

Remedy for coughs and colds, P. Jacob 6S..HN 

Ribbons, M. Balay 2i'2I2 

Ribbons, Vallat & Perronnet 68,372, «8,.iib 

Rice, W. D. Porcher 68,.t<*4 

Rum. Jamaica, Tanqueray Gordon & Co.... 68,367 

Salve or ointment, B. Fiedler 68,347 

Shoes, children's leather and cloth, F. A. 

McGowan 5S'„„o 

Shoes, leather, G. Baker & Sons bs ''" s 

Shoes, leather, II. Jacob & Sons 68,338 

Silver plated flat, hollow, and table ware, 

Win. A. Rogers Ss'qer 

Soap, Sour Lake Chemical Co .••■ bs.dbb 

Straps, lug, E. H. Jacobs Manufacturing gg ^ 

Tapping machines' for' 'water and gas mains, 

H. Mueller Manufacturing Co. .. .68,336, «8,33< 

Teeth, filling for, C. A. Bertram ■• 68,3o6 

Thread, silk, cotton, and flax, Nonotuck Silk 

fjf. 68, oil 

Tonic and" remedy for indigestion, J. P. 

Schmita ■ • ■ • ■ - • • ■ • 08,0^ 

Water and ginger ale, mineral, Waukesha 

Arcadian Co 68,3o4 



LABELS. 

"Durber," for a carbonated beverage, Dur- 
ber Beverage Co - ■ • ■ 

"Fringe Point," for embroidered lace, Kur- 
sheedt Manufacturing Co • 

"Lake Foot Rest," for a foot powder, Lake 
Chemical Co 

"Little Whiskey," for whisky, G. A. Au- 
f recht . * 

"New Yankee Cleanser," for a cleanser, A. 
T. Smith 

"Papas' Rheumatism Specific," for a medi- 
cine, P. G. Papas 

"Rare Piece," for cigars, Clark Brothers Co. 

"Royal Sherbet," for a non-intoxicating 
drink, Shawaker & Lloyd 

"Russell Jennings' Extension Lip Auger 
Bits," for extension lip auger bits, Rus- 
sell Jennings Mfg. Co 

'She 1 ] ton's Laxative Hoarhound Syrup Com- 
pound," for a medicine for coughs and 
colds, W. F. SheltoQ 



14,117 

14,122 

14,120 

14,115 

14,121 

14,118 
14,114 

14,116 
14,12.3 
14,11» 



PRINTS. 

"B. V. D. Coat Cut Undershirts and Knee 
Length Drawers," for men's unuerwear, 
Erlanger Brothers 2,249 

"Men's and Boys' Apparel," for men's and 

boys' apparel, Lytton, H. C 2,251, 2,252 

"Pro-phy-lac-tic," for tooth brushes, Florence 

Manufacturing Co 2,247 

"Spring and Summer Styles 1908," for cloth- 
ing. Garson Meyer & Co 2,250 

"The Genesis and Evolution of the Safety 
Deposit Vault," for the bolt work for 
vault doors, B. F. Tripp 2,253 

"Dprite," for a shoulder brace, E. Johnson. 2,248 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



To Book Buyers 

We have just issued a new 
112-page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Publishers of Scientific American 
361 Broadway, New York 
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1TRADE MARK I 



a : 



The Only Logical Summer Underwear For Men 

^ The cool comfort — the easy fit — the real satisfaction to be had by 
wearing "Porosknit" underwear makes the summer heat bearable. 
Close woven fabrics smother the body, but "Porosknit" (the open- 
work underwear) "lets the body breathe" — allows free circulation of 
air to the pores of the skin. 

t]| One very vital thing to remember is the "Porosknit" label — k*s 
sewed on the neck band and drawer band of every genuine 
"Porosknit" garment. It's important because there are very disap- 
pointing imitations of "Porosknit" that you want to avoid. There 
is only one "Porosknit. " 

•E "Porosknit" underwear comes in long sleeve, short Ieeve and athletic 
shirt and ankle length and knee length drawers — 50 cents the garment. 
fl "Porosknil" Union Suits for Men — $1.00. lf_ you can't find 
' Porosknit," write for our booklet "Inside Information.*' 

CHALMERS KNITTING COMPANY, 21 Washington St., Amsterdam, N.Y. 
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Shirts or 
Drawers 



<P ffie 
Garment 



Engineering: News 

*-^ (ILLUSTRATED) *-^ 

214 Broadway, New York 

The leading weekly Engineering paper of the world, devoted to the interests of Gvii, Mechanical, 
Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. 




AUTOMOBILES $100 AND UP 



We will mail our large Illustrated Bargain Sheet of new and slightly 
used Automobiles on request. This sheer shows accurate photographic 
views of more than 50 Automobiles offered as low asi£lG0. Avery car 
guaranteed as represented. Write plainly to 

S. GRAHAM AUTOMOBILE CO. 



Established 17 years. 



601-603-605 Madison St., CHICAGO, ILL. 




Mullins Steel Pleasure Boats Can't Sink 

EASIEST TO ROW-ABSOLUTELY SAFE 

Made of steel, with air chambers in each end like a life boat. 

Can't leak, crack, dry out or sink, last a lifetime. Every 

boat guaranteed. Ideal boat for families, summer 

resorts, parks, boat liveries. Strong, safe, Bpeedy. 

Write for our catalogue of Row Itmtt*. 

Motor JJoutH. Hunting uml Flailing Itouts. 

THE W. H. MULLINS CO., 118 Franklin St.. Salem. 0. 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 

THE tl.OBE MACHINE AND STAMPING CO 

!>?<> Hamilton St.. Cli'vcJnnil. <>. 



M 



yf-\»lillLiyi Corliss Engines, Brewers' 

and Bottlers' Machinery. THE VILTER 

MKG. CO., 899 Clinton St.. Milwaukee, Wis. 



imnnnc & experimental work. 

ITiUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 

PARKER, STEARNS & CO., 228-229 South Street, New York 



Expert Manufacturers 
Fine Jobbing Work 



Experimental & Model Work 

Cir. & advice free. Wm. Gardam & Son. 45-51 Rose St.NT. 



ELECTRIC GOODS.— Bisr Cat. 3 cts. Want 
Agents. Ohio Electric Works. Cleveland, O. 

MODELS £ E ^ E S? ,| y | ^ NT ,AL work, 

III u u tLU Gears, Dies. Tools, Novelties manufact'd. 
M. P. SCHELL, 1759 Union Street, San Francisco 



# INVENTIONS PERFECTED 

^.p A ijPi2KUNION MODEL WORKS 

WE.Ar\Olt2J 193 So CLARK Si CHICAGO. 



PANIC -PROOF F,RE escapes 

x **AlX\> * IVUVA For Schools, Theaters, Hospi- 
tals, Asylums, Factories, et . Outside enclosed steel stairways. Short 
runs. Easy ascent. Continuous hand-rails. Greatest capacity. Strong- 
est, Only escape on which quick fire drills can be held in absolute 
safety. Particulars on request. 
BRAZIL FIRE ESCAPE CO., 616 Powers Building, Rochester, N. Y. 

Circular free. Wonderful 
automatic teacher. 5 strips 
$2 up. OMNIGRAPH 
CO., Dept. 52, 39 Cort- 
laudtSt., New York. 



Telegraphy 



VV A NTED. IjABORaTORIANS, Naval Proving 
vv Ground, Indian Head. Md. Pay from #3.04 per 
diem to $4,011 per diem. An examination will be held at 
the Navy Yard. Washington, D. * ., April 21, 19(8, lor the 
purpose of establishing an eligible register of labora- 
torians. For application and further information ad- 
dress, "Commandant, Navy Yard, Wasbington, D. C." 



Chemical Analyses 

Industrial products examined and working 
formulas provided, processes improved, coun- 
sel and expert evidence. Assay of ores, alloys, water 
and fuels, etc., etc. Inventors assisted; instruction. 
Established 1882. Monadnock Laboratory, Chicago. 



THE KRACKER JACK VULCANIZER 

Will retread or repair your auto tires without removing 
them from wheel. Don't have to watch the process 
and you can't burn trie rubber. 
KRACKER JACK VULCANIZER CO., 1119 Pine St., St. Louis 

NEW SHAFT BEARING 

Thisbearine has been fully illustrated and perfectly 
operated. Highly indorsed by Engineers for h igh 
speed machinery. I would like to have manufacturers 
interested therein. Address Patentee ADEIiBERT, 
5115 Rosetta street, Pittsburg, Pa. 



How to Construct 
An Independent Interrupter 

In Scientific American- Supplement. 1(>I5* 
A. Frederick Collins describes fully and clearly with 
the help of good drawings how an independent multiple 
interrupter maybe constructed for a large induction 
coil. 

This article should be read in connection with 
Mr. Collins' article in scientific American Supple- 
ment, 1605. "Hnw to Construct a lOO-IHile 
Wireless Telegraph Outfit." 

Each Supplement costs 10 cents; 20 cents for the 
two. Order from your newsdealer or from 

MUNN & CO., 361 Broadway, New York 



268 



Scientific American 



April ii, 1908. 



Garden Hose 

Rubber Belting 

Steam Packing 

Rubber Specialties 

N. Y. BELTING & PACKING GO. 



LIM ITEO 



91 and 93 Chambers Street 

NEW YORK 

Write for Catalogue 



All varieties a t lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1C00 usetul articles, including Safes, 
Sewing Machines, Bicycles. Toolf, etc. Save 
Lists Free. Chicago Scale Co., Chicago, 111, 




DECARBONIZER 

chemically removes carbon from 
cylinders, piston rings and valves. 

INCREASES POWER 20 PER CENT 

Volatilizes carbon, in which form it passes 
out thru exhaust. Injury to metal 
impossible. Agents wanted in certain 
localities. Sample, quart can. Si. 50. 
Write to-day for particulars. 
General Accumulator & Battery Co 

128 Second Street, \1 ll« » . fcee, Wis. 




BENJAMIN 
Air Rifle 

NOT A TOT, bat a pneumatic 
gun operated by compressed air. 
Shoots with tea times the force of an ordinary 
spring-controlled air gun. More accurate than most 
small caliber rifles and cannot possibly get out of order. Bar- 
rel full nickeled with walnut stock. The ideal gun for shooting small 
game and a perfect rifle for target practice. Force of shot strong enough 
to pass entirely through one-half inch pine board and more. Every.gun 
fully guaranteed. Shipped prepaid in U. S. and parcels post countries 
upon receipt of $2.50. Write today ami find out now you can get one 
FREE. Dealers wanted everywhere. 

BENJAMIN AIR RIFLE MFG. CO . 612 N. Broadway, St. Louis, Mo. 




GOERZ 



PHOTO LENSES 
SHUTTERS 
ANSCHUTZ CAMERAS 

RIFLE TELESCOPES 
TRIEDER BINOCULARS 

Send 9 cents for beautiful de luxe 
general catalogue. 




C. P. GOERZ AM. OPTICAL CO. 



52 E. Union Square N. Y. City 
1514 Heyworth Bldg. Chicago III. 
703 Call Bldg., San Francisco, Cal. 




PROTECT YOUR OPERATOR 
AVOID DAMAGE SUITS 

Let us send you full details of 
THE RACINE 

WOOD SHAPER GUARD 

More work with absolute protection 

from accident. 

Inexpensive— Adjustable. 

FAIR MFG CO . Box A, Racine, Wis. 



TOOIS! TOOlS! TOOlS! 



We keep all kinds. Send your name 
on a postal and get our 88-page Booklet 

Montgomery & Co., 109 Fulton St., New York City 



THE 
STRONGEST 




LIGHT 
METAL 



McADAMI 



Specific Gravity 3.20 

Tension, - 44,000 lbs. to sq..in. Compression, 126,000 lbs. to sq. in. 

Transverse, 87,000 " " " " Torsion, - 60.000 " " " " 

Send for test bar or a pattern for sample casting 

U. S. McADAMITE METAL CO. 

19 Rapelye Street • BROOKLYN, N. Y. 



Bristles 
You Can't 
Pull 




The bristles of a Rub- 
berset Shaving Brush a i 
held together in vulcanized 
rubber. You can't work them 
loose by rubbing them. You can't soak 
them loose by boiling them. You can't pull 
them out by force. Men with wiry beards use 

RUBBERS ET 



TRADE MARK 




Shaving Brushes 

because they work in the lather without working out the bristles. 
Men with soft skins use them because of their caressing touch. You 
should use one not only for comfort but economy. They cost no more 
than ordinary kinds. The name on every brush guarantees it. 

At all dealers' and barbers', in all styles and sizes, 
25, 50, 75 cents to $6.00. If not at your dealer's, 
send for booklet from which you may order by mail. 

To the average man we commend the $J.OO brush. 

THE RUBBERSET BRUSH COMPANY. 
74 Ferry Street, Newark, N. J. 





Qpsrrm^ 


v /£/r/C//V 

m\ TAPES AND RULES 




~j ARE THE BEST. 


^JJjjJPH 


■BU • ?, ° r sa l e everywhere. Send for 
■B Catalog No. 16. 




WM LUFKIN RULE CO. 

Er Saginaw, Mich., U.S.A. 

~ New York and London. 



Second-Hand Bargains 

Automobiles of 
every standard 
make at half 
their values. 
Runabouts 
$100 to $350; 
Touring Cars 
$250 to $1500; 
Limousines 
$500 to $2500; Roadsters $750 to $1500. All makes 
and models including '08 cars. Packard, Peer- 
less, Pierce, Pope-Toledo, Rambler, Ford, Reo, 
Cadillac and many other makes. Every carguar- 
anteed. Shipped on approval, flpecial proposi- 
tion to good agents. Complete Catalog on request. 
MISSISSIPPI VALLEY AUTO CO., Depl. B St. Louis, Ho. 




$887.16 Earned in 11 Days 

When the owner, with only one assistant, actually earned $887.16 in eleven 
days cleaning houses with one of our Portable House Cleaning Wagons and 
we know and can prove to you that you or. any other competent, energetic man can 
no as well or better, doirt you think it was time you were investigating the 
money-making possibilities of the house-cleaning business? Over 4(10 operators 
in as many towns in the United States are making from 13,100.00 to $5,000.00 a 
year net profit cleaning houses with our patented house-cleaning machines 
and not one failure has been recorded among them. Capital required, from 
$2,000.00 up. In every community where there are churches, hotels, schools, 
theatres, public buildings and residences there is work waiting for the owner 
of a portable house-cleaninti wagon. Send for further information, descriptive 
matter, and letters from companies who are making money operating our 
machines. We are prosecuting infrinpers. 

The Machine that Makes the Money Gen'l Compressed Air and Vacuum Machinery Company 

Largest Manufacturers in the World of Efficient Portable and Stationary Systems for Hotels, Office Buildings, Residences, etc. 

4479 Olive Street, Dept. C, St. Louis, Mo. 




A Startling Discovery in Photography 

^LlSOSTIGMAR LENS 

(Maoufactured by I?.. & J. Beck under Letters Patent) 

The Product ol an Kntirely New Idea. 3.0O0 Sold the First Three Months 
in London. Best of all Anastigmals. Increased Efficiency ; Cost reduced 
50 per cent. Comparison of Prices : Previous Anastismats, 4x5, M5.00-951 00. I NostigmarH, I x3, * 1 8.00- 
$28.00. Isostigmars fit the Kodaks. Lenses senton 10 days trial on receipt of price ortbrough your dealer. 
Price lists of Isostipmars, Enlarging Outfits and Photoscripts for Titling Negatives, sent free. 

REFLECTING LANTERN FOR OPAQUE OBJECTS 

Will show on the screen Bonk Illustrations, Engravings, Post Cards and opaque objects, brilliantly illuminated in Natural Colors. Made in 
two styles. The College Projector, a large, powerful instrument for classroom ami auditorium work. Now in nae at Harvard, Cor- 
ned, University of Pennsylvania, Swarthmore, Leland Stanford, Girard College, etc., etc. The Post Cfird Projector, on same 
principle, but simpler and inexpensive, for showing post cards and oilier illustrations in Natural Colors. With the Post Card Projector a 
collection of cards becomes a 'constant source of instruction and amusement in the home, school or lodge. Send for lists of Projectors, 
Stereopticous and Moving Picture Machines. Our Latest Clearance Lists of Microscopes, Istereoptlcons and X-Itay 
Apparatus sent free. 
WILLIAMS, BROWN & EARLE, Depl. 6, 918 Chestnut Street, Philadelphia, Pa. 




A MONEY MAKER 

Hollow Concrete Building Blocks 
Beat. Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 
THE PETTVJOIIN CO. 

6l5N.6tb Street. Terre Haute, Ind. 




Do Your Own Printing 



15 press prints cards labels, etc. Circular, 
book, newspaper pret<a $18. Money saver, 
maker. All easy, llules sent. Write factory 
for press catalog, type, paper, etc. 

THE PRESS CO., Meriden, Conn. 




A 300-H. P. WEBER GAS ENGINE sucTrotraAs produoer 

Can be run to its full capacity 300 days, ten hours per day; on 32,250 worth of -fuel costing $5.00 per ton To develop 
the same power with steam would consume $lO,H00 worth of sWam coal at $3.00 per ton, saving $8,550 per annum. 
Designers and Builders WeberGas Engines and Weber Suction Gas Producers. 7 1-2 to 300 H.P. 

&"£&>%."■. WEBER CAS ENGINE CO., Box 423, Kansas City, U.S.A. 



Twice-Two Cycle Engine 

Simplicity of the 

TWO-CYCLE 

with more efficiency 

than the 

FOUR-CYCLE 




Greater mechanical simplicity. Perfect combustion — no 
smoke — no odor. Higher efficiency — single cylinder. 
5-inch bore— 6-ineh stroke. 6oo revolutions per minute — 
12 horse power by actual brake test. 

"Seeing is believing:. " We arc ready to ** show " YOU. 

THE TWICE-TWO CYCLE ENGINE CO., Inc. 

20 South Canal Street, Chicago 



The Hohman Automobile 



Rides 

tike a 

Carriage 




I 



1907 Sales Over $600,000.00 

rPHE STANDARD of high-wheeled automobiles 
- 1 - and the pioneer of this type. The only high- 
wheeled automobile manufactured that has a 
record in a public contest— and Holsmau records 
date back to 1902. Every part of every machine 
guaranteed. 

Repairs Average Under $3.00 per Month 

High wheels allow solid rubber tires to be used 
without affecting riding qualities, and. this in- 
sures "going the journey." A blacksmith or 
waeonmaker can - make all ordinary repairs. 
Splendid hill-climbing power. Send for complete 
free illustrated catalogue. 

The Oldest and Largest Manufacturer* of 
Carriage Automobiles In the World 

THE H0LSMAN AUTOMOBILE CO. 

Room 463 MonadnockBlock, Chicago, III., U.S.A. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLESandINFORMATIONon application. 



NICKEL 

AMD 

Electro-Plating 

Apparatus ind Material 

THE 

Hanson & Van Winkle 

Co., 

Newark. N. J. 

28 & 30 S. Canal St. 
Cbicaeo. 




16 Ft Steel Launch with 

2H.PEngine 
■ complete 

£96 



18-21-25 foot launches at proportion 

ate prices. All launches fitted with 

two-cycle reversing engines with speed 

control]} na lever; simplest engine made; 

starts without cranking, has only 3 moving 

parts. Steel rowboats, $20.00. All boats fitted 

with water-tight compartments; cannot sink. 

need no boat house. We are the largest manu- " 
facturers of pleasure boats in 
the world. Orders tilled the day 
they are received. We sell direct, t 
user, cutting out all middlemen's 
profits. Free catalogue. 

^ MICHIGAN STEEL BOAT CO. 

1332 Jefferson Ave., Detroit, Michigan 





KNIGHTS OF THE CRIP 
Earn from $2,000 to 510,000 a Year and Expentas. 

We will teach, you to be one in eight weeks by 
mail and guarantee you a position as a Traveling 
Salesman with a reliable firm. No former expe- 
rience required. Salesmanship is the highest 
paid of all professions. Hundreds of calls for our 
graduates. Send for our free book, "A Knight of 
the Grip," today. Address Dept. 408, National 
Salesman's Training Ass*n. Offices Modadnock 
Blk., Chicago, 111., Lumber Exchange, Minneapv 
olis, Minn., or Scarritt Bldg., Kansas City. Mo. 




Learn Photo- Engraving or Photography 

Engravers Earn from $30 to $50 per Week 

The Only College in the world where these paying professions 
are taught successfully. Endorsed by the International Asso- 
ciation of Photo-Engravers .and the Photogmphers Association of 
Illinois. Terms easy and living inexpensive. Graduates placed 
In good positions. Write for catalogue, and specify tmk 

COURSE IN WHICH VOU AK K INTERESTED. AddrESS 

Illinois College of Photography, or 1 90S Warms h Ave, 

Blssell College of Photo-Engraving, J ERInghani, III. 

L. II. 151SSELI,, President 



I TEACH 




BY MAIL 



I am the man who won the "World's 
First Prize in Penmanship. By my 

Dew system I can make an expert pen-j 
man of you by mail. 1 also teach Book- 
keeping and Gregg Shorthand by mail. 
Am placing my students as instructors' 
in commercial colleges. If you wish to 
become a better penman write me for 
full particulars, I will send you FREE , 
one of my Favorite Pensand a copy of 
the Ransom eriar Journal. Inclose stamp. 

C. W. RANSOM, 

;>866 Euclid Are.KANSAS CITY. Mo. 





|tiBRItlTfSYo N ? 



ANYIHINe'*^ 

■5-ai s. CLINTON ST. 



CM. BES LY& CQ ftt '•&%?£ USA 



